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Abstract of Doctoral Thesis 
 
Effects of Curated Information on Information Behaviour:  
Using Physiological Indicators to Estimate Users’ Internal Condition 
 
  Cognition and emotion of individuals regarding their information behaviour can be determined 
through outside observation of their actions, individual characteristics, situations, and the context of 
their behaviour. In this study, we refer to cognition and emotion as ‘internal condition’. Today, 
information behaviour on the web is common. While people enjoy the convenience of the web and 
search engines, it has been recognized that information overload can occur with information 
behaviour activities. It has been suggested that the categorization and structuring of information is 
useful as an information presentation technique to avoid information overload and difficulty in 
information search. For this reason, this study focuses on the use of curated information to avoid 
information overload. We defined ‘curated information’ as ‘content such as text, images, videos, 
social media, blogs, et cetera extracted from various information sources on the web and evaluated, 
selected, and arranged in a consistent context with respect to a specific subject’. 
  When the problem of information overload in information behaviour is discussed, it has been 
pointed out that the experience makes information behaviour futile, because when the volume of 
information resulting from a search is enormous, the user cannot process the information, and their 
attention is scattered due to the perception of heavy mental load. That is to say, the factors affecting 
internal conditions, including state of thinking, mental load, and information processing, are 
important elements of the experience of information overload. In this study, we investigate the 
usefulness of curated information and its impacts on information behaviour by examining the 
internal condition of users. 
  In previous studies of information behaviour, intentions of user action were surmised from 
interviews, think-aloud protocol, the diary method, and log analysis. However, interviews and 
think-aloud methods cannot catch changes of internal condition of users over time. Also, the 
questioning skills of interviewers and the verbal communication skills of users may affect results. In 
addition, it has been pointed out that the use of measures such as behavioural logs and observation of 
eye movements require the observer to assume situations and intentions based on the behaviour of 
users. On the other hand, there is a close relationship between thinking state, mental load, and 
physiological response. In the field of library and information science, we refer to previous research 
to try to estimate the internal condition of a person engaged in information behaviour from 
 vi 
physiological indicators. Estimation of the internal condition of a user using physiological indicators 
has many merits such as that it is objective, it is possible to estimate the change over time, it is 
possible to estimate an internal condition which a user himself does not recognize, and the 
application range is wide. 
  This study examined the effects of curated information on internal conditions by observing 
physiological indicators. We know that to understand information overload, it is necessary to pay 
attention to a user’s state of thinking, mental load, and state of information processing. While users 
were engaged in information behaviour, we examined their (1) concentration as an indicator of state 
of thinking, and (2) tension and discomfort as an indicator of mental load. The study also 
differentiated between two types of information use, the first being the acquisition of information 
requiring thought, evaluation, and judgment; the second being the acquisition of presented 
information without thinking as a state of information processing. Two kinds of physiological 
indicators were used: (1) electroencephalogram (EEG) to clarify the state of thinking and mental 
load, and (2) endogenous eyeblinks to clarify the state of information processing. These 
physiological indicators were used to indicate the internal condition of users. 
  This paper consists of six chapters. Chapter 1 describes the background and problem awareness 
that led to the idea for this study, and it explains the purpose of the research. Chapter 2 reviews 
previous studies, explains the position and arguments of this research, and states the research 
hypothesis. Chapter 3 describes the experimental and analytical framework used to test the research 
hypotheses. Chapters 4 and 5 break down the working hypothesis and detail the observation of 
physiological indicators using electroencephalogram and blink response data. Finally, Chapter 6 
verifies the research hypothesis stated in Chapter 2, after analysing the results of the study as 
recorded in Chapter 4 and Chapter 5, and states the conclusion regarding the effects of curated 
information on users. In addition, Chapter 6 confirms the validity and usefulness of physiological 
indicators.  
  A total of 30 participants were randomly assigned to either group 1, which received curated 
information (curation group), or group 2, which received information using search engines (search 
engine group). Participants completed two tasks (30 minutes each): a report task and a travel task. 
The report task involved searching and collecting information necessary for writing a report on 
influenza. The travel task involved searching and collecting information necessary for planning a 
trip to Hokkaido. The actions performed in completing the tasks were classified into three analysis 
phases: query input, page browsing, and worksheet writing. For page browsing, the curation group 
referred to individual pages starting from a curated page, while the search engine group referred to 
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individual pages from search engine result pages. Based on this, the curated pages used by the 
curation group and search engine result pages used by the search engine group were classified as 
origin pages, and individual pages in both groups were classified as individual pages. 
Electroencephalogram data correlating to activity in each of these analysis phases (query input, 
origin pages browsing, individual pages browsing, and worksheet writing) was used to examine the 
differences in internal conditions between user groups. In addition, we also examined the differences 
in internal condition between phases within each group and the differences of internal condition 
correlating to task progress. Eyeblink data correlating to page browsing, the processing of 
information, was also analysed. 
  The study used three kinds of EEG indexes: alpha wave content (α wave content), beta wave 
content (β wave content), and the ratio of βwave to αwave (β/α). The EEG α wave content index 
shows the state of relaxation and concentration where the value increases as the degree of relaxation 
in a concentrated state is higher. β wave content increases as the degree of tension in a concentrated 
state is higher. β/α increases when mental load and discomfort are higher and decreases when 
comfortable feeling is higher. We also used Joseph J Tecce’s model of analysis for eyeblink data to 
identify the state of information processing, such as when scanning presented information and 
learning. According to Tecce’s work, eyeblink frequency increases when information is taken in 
while thinking, such as occurs while evaluating and judging information or making associations or 
calculations. On the other hand, eyeblink frequency decreases when processing information outside 
of oneself, such as when reading or gazing. 
  The EEG data show that participants in the curation group experienced a higher degree of 
relaxation than the participants in the search engine group when browsing origin pages and 
individual pages. This result was consistent when performing both the report task and the travel task. 
Curation group participants also experienced lower tension when in concentrated states and mental 
load in both tasks. Participants of both groups landed on the same or equivalent individual pages in 
terms of format and content, suggesting that the differences in relaxation, tension and mental load 
were the result of passing through curated information. Additionally, in the travel task, it was 
estimated that both tension in a concentrated state and mental load were suppressed by using curated 
information in the query input phase. 
  In the results of eyeblink analysis, while performing the travel task, participants in the curation 
group acquired information and utilized evaluation and judgment modes of thinking while accessing 
both origin pages and individual pages. While performing the report task, the curation group 
experienced the same results, but only while using the origin page. That is to say, in their 
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information behaviour, the curated pages have a role as a systematized information source. 
  Finally, summarizing the effects of curated information on users, we conclude that utilization of 
curated information reduces burden for users promoting thought and learning along with acquisition 
of information. As the volume and use of information on the web is expected to increase in future, it 
is significant for users to be able to find information accurately and without burdening. The 
information obtained in this study regarding the utilization of curated information is useful in 
providing a technique to control burden to user and its effect.  
  Also, the research confirmed that physiological indicators can be examined to estimate internal 
condition, even evaluating concentration state and changes in internal condition corresponding to 
subtle differences in information behaviour that conventional methods cannot measure. Within the 
scope of this study, internal condition estimates that were derived from the analysis of physiological 
indicators in users engaged in information behaviour were verifiable.  
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1N͇AJ
6ȓύǶʿ K
/JǉŜNɣǌɪ͒Aύʨʤ1$JǉŜύȋȟ6ǉŜ16ΜͽǆFÁ˿µNýȆ$
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Jƾ̴J
'6)CύǉŜ΂ţ 17)1'K4½ŉήύ̡͟NǠ)ʇǎ 18)4J
 
 ȦʻˌĤIJŰ̄˕6ŝα4JǉŜ̪Ď07ύǲ˨Nͺ#/ëǘ")ǉŜN
ǔȯϋpF[cp˕ό1"/@1CJŝĮJ
'6΂ˈ07ύ̲Ȃ6ǉ
ŜɲHǢø")ǉŜN˰Į"ύȃʏύ˫˽Ē$J 19)
̕Ť3ǉŜNſ͞1")ǉŜ6˰
ĮFȃʏύ˫˽Ē7ύ̪ɽ̆4ſ"/̡͟NJD60J1Ǵɯ KJ
 
 3ύKH6àĲ7ύǲ˨6ǆͤϋie[ό4G,/ʜ3J
υ£Ϊʑ> 20)7ύʜ
3J 2 ˉο6ie[ϋpie[1Ȋ̪ie[όNʓ/ǉŜ̪Ď6ƔʜNʿ")

pie[7ύɣǌɪòŻFǉŜɲNˠȴ"ύɍ"ǉŜNƅ"%-ëǘŰ̄"
/14¡ʲN˿)ǲ˨N̪D60J
'K4ſ"/ύȊ̪ie[7ύƙƟ
ǉŜɲ6ţɅ3òŻFoRQNſ͞1"/ύGIţ6ǉŜNģΫ$J14¡ʲN˿
)ǲ˨N̪D60J
υ£H4GJ1ύpie[07ύȿ˨˭ȯ̹d
0òŻϋQ[ge$JÕþ6dό6ˠȴN̪
'60ύpŘ˔4ƾ̴3ǉ
ŜNģΫ$J΂ˈ0ύÕþ6d4/ŴˈƢ6͒AϋΝ̹ό̪ĎĤHKJ

ȈύȊ̪ie[07ύȿ˨˭ȯ̹d4JòŻ6ˠȴ7ŴˈƢ4ʙ@IύÕþ
6d<Q[ge"/HύǉŜNĤǮΈǟ"ύɛŴ$JàĲJ
ʆ4ύȊ̪̿ʗ
4Ƹ,/żɠȿ˨F®ͺǉŜϋˇĎˬͪFȓĂό6ëǘʼ͌1,)͸ĉʤ3ǉŜNɚ
CJ)CύÕþ6dò0aSpò6ry^cNʹJ32"ύȚ3Jǲ˨N̪
àĲJ1ʿ K/J
$3M+ύdΝ̹4/7ie[6ˉο4G,/ύ
ȿ˨˭ȯ̹0̡͟υŝĮ1Õþ6d6Ν̹0̡͟υŝĮJ
 
 
2.2 p~s!wB 
 @0ͷ=/)ǉŜ΂ţNņΊ$JȈɡ1"/ύȁŐ$JǉŜN@1CJ10µ
ĉÌÙNυCJ32ύ̪ɽ̆41,/Íÿ3Ư0ǉŜNǶʿ$J10̡͟NɭH$1
øȬJ1ʿľ K/J 21)
þ3͗Ȅ07ύǉŜ΂ţ4GJ̪ɽ̆<6̡͟NņΊ
$J)C6ǘɔ1"/ύǉŜ6Yn`ĒFɄͼĒȟʓ3ǉŜǶʿǘɡ0J1ʿ
ľ K/J 22)
Web6Ʌ3ǉŜɲNɈȆʤ4Yn`ĒFɄͼĒ")D61"/7ύ
Zc1 Aggregated SearchϋAggregated Search InterfaceόǪHKJ
 
 Zc4-/ȋƴʻˌ6 07ύȣȪȒǇ Web 6ţɅ3ǉŜɲHƹHK
JǉŜNʆŴ6¡ξ4-/epĒ"/ó˫˽Ē")D6 23)ύIngram, Mathew ȋ
Ů6ǉŜɲNȇ)3ÌÙNµĉ")0@1CJ1 24)1Ŵ̃")
Ȧʻˌ07ύKH
NđĴ$JƯ0ύʆŴ6¡ξ4Μ"/ύ͠")_n[ep 25)6D1ύWeb 6ţɅ3
ǉŜɲHĤIø K)nZepFʗâύĎʗύhcoRQύ|\326_
nm͆ÌΈǟΎû K/JD61Ŵ̃$J
Web 6_nmNZc
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"/Jaye7ύȋ4-DîΚ K/J
ʍŐîΚ K/JZc
aye6ţ7ύhcZcFXS_nmZc
1Dĺ8KύZi1ĺ8KJÿʓ̆ Web 6_nmNZc"ύ
îΚ"/JD60J
 
 Duh, KevinH7ύZc6ˉ0J Togetter4ſ$JòŻùȭHύ°Z
cayeNÿʓ$Jʨʤ7͔ξ̽ɛ6ɽ6̲ά3ǉŜN@1CJ14J
1ʿ") 26)
@)ύScoble, Robert7îΚ K/JZcaye6_nm
NɃ̻"ύZcaye07ύʆŴ6¡ξ1ʨʤ4Μ"/˴̀ʤ4́ͷ K/
J*03ύƩʓ K)nZepύʗâFĎʗ˕ÄH6_n[ep64ȝΆ
Ē K)ʇǎ0Ƕʿ Kύ'K4G,/ύJ¡ξFʨʤ4ſ$Jǲ˨ſ͞1"/D
vp0Iύÿʓ̆6ǉŜ̪ĎN˞ʚĒ"/J1ͷ=/J 27)
 
 ąͷ6G3Zc4ſ"/ύAggregated Search 7ύWeb nZepFʗâύy
oXύ|\32H6ȿ˨˭ȯN 1 -6˭ȯd4˰Į"/̭ʿ$JD60J 28)

Zc7ύţɅ3ǉŜɲN˰Į$J*03ύ͠")_n[ep6D10
_nm͆ÌύΈǟύΎû@0̪MK/Jɼ0ύAggregated Search17ʜ3J
 
 Ȧ˛07ύȋƴʻˌ6ȃʏHύakVdNÿʓ")ǉŜ̪Ď4JǉŜ΂ţ
6ŀξ1'K4½̪ɽ̆6ŉήF̡͟Nǩǹ"ύ'60ύZc K)ǉŜ
Nÿʓ$J10ǉŜ̪ĎČʌĒύ˞ÍĒ KJ1$JȷǦ13Jʹ̵Nʿ")
'K
Nͬ@ύȦʻˌ07ύZc K)ǉŜ6ÿʓǉŜ̪Ďȓ6̪ɽ̆4ſ"/
dnR|4Æʓ$J2Nȿͅ$J4Ʈ),/ύakVdNÿʓ")ǉŜ̪
Ď16ɖͰN-6̻ɼ1$J
6ȓύakVdNÿʓ")ǉŜ̪Ď6ŝĮύǲ
˨6ǆͤ4G,/'6àĲʜ3,)1HDύȦʻˌ0Dύ26G3ie[6ŝĮ
4Zc K)ǉŜ4GJƲδøJ6ύ@)7ø36NȎH4$J
1Nǌŋ"/ύʜ3J 2ˉο6ie[ϋpie[1Ȋ̪ie[ό4G,/ȿͅ$J
 
 
2.3 !Svkn}S<Pw	C=" 
 ǉŜ̪Ď1͎Nȝü4ǶĿ") Wilson, Thomas 7ύǉŜ̪ĎN̎ĎʤĥĎʤ3
ǉŜǲ˨1ǉŜÿʓNĴBǉŜɲFǉŜkt4ΜÎ")°Λ6̪ĎìÃ1"/
J 29)
ǉŜ̪Ď1,)ȓύ̙4ύǉŜǲ˨ύǉŜÿʓύǉŜïȟ326̪ĎĴ@K
/J 30)
ʻˌſ͞1"/7ύKHì/6̪ĎNđĴ"/}geìÃNÔʶ$JŝĮ
1ύÕþ6̴˧NĤI/͊ͷ$JŝĮ4Ťþ KJ 31)
 
 ŋțπǉŜŰ4JǉŜ̪Ďʻˌ7ύŋțπ06ÿʓ͕̆ȴNĴCJ1 100 Ɯ¸6
ɑĪ1 1 º¸6ȄʋNǨ-κŗ0J1̾MK/J 32)
Wilson 7ʍŐ6G3ύ°
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Λ1ǉŜ16ΜMI4J̪ɽ̆6̪Ď1ǅ̅FǍǉ326òʤʇǎ4ɿɼNƮ/Jǉ
Ŝ̪Ďʻˌ7ύ1970 Ɯ·ζHʦO4̪MKJG43,)1") 33)
'KH6ʻˌ7ύ
ţɅ3̪ɽ̆ǉŜFǉŜɲNύ26G3ʨʤ0ύ26G4"/ÿʓ$J6Nύ͖
͈ùȭFÿʓ˰̿4ſ$Jùȭ324G,/ȎH4"/)
@)ύ'6ȓ6̪ɽ̆6
ǍǉF͚͌ύǅ̅327ύƀHSiy͕ȴFͤŀ˦͕ȴHȎH4"/)

6G4ύ̻žĨ̎3̪Ď*03ύ'6ȓ6̪ɽ̆6ǍǉF͚͌ύǅ̅326òʤʇ
ǎ@0NĴC)D6ŋțπǉŜŰκŗ4JǉŜ̪Ď0IύòʤʇǎNǮ͞"/ύ
Ę4̪ĎαNǚ,)D617ύʜ3JɃǃ0J1̾MK/J 34)
 
 '6)CύǉŜ̪Ďȓ6̪ɽ̆6òʤʇǎ3JD6ύǉŜ̪Ď6 04š
Ē$Jύ1ŀ7ţ6ʻˌ6ΜƽNΫCύʦO4͗͜̪MK/) 35)
ǉŜ
̪Ďȓ6̪ɽ̆6òʤʇǎ4+ȍʳʨ")D61"/ύ1962Ɯ6 Mote, Lionel J.4GJ
ʻˌ 36)ǪHKJ
6ʻˌ07ύShell Research Ltd.4ǗƋ$Jʻˌ̆Nſ͞4ύS
iy͕ȴ1Ȍ́ƨ̪Ď͕ȴ4G,/ύʻˌκŗ6Ɵ 1ǉŜɲ6ȃßʇɟʜ3J 3
-6\}4ùύŰ̫ǉŜ6ÿʓ4Μ$JΈŦǌ͚FǉŜǲ˨Ǖʚ6\}4GJ
΅NȎH4")
>?İȓȢ4̪MK) Garvey, William D.H4GJʻˌ 37)07ύʻˌ
̆Nſ͞4")Siy͕ȴ1Ğ̻ž4G,/ύʻˌ̆_snR4JŰ̫
ǉŜ6ǉŜïȟ6ŵͫ1ύ'6ȓ6̪ɽ̆6ǌŋ˕NȎH4")
6G4ύǉŜ̪
Ď4J̪ɽ̆6òʤʇǎ4Μ$JüȢ6ʻˌ7ύŰ̫ǉŜ6ÿʓ1ŝα4J
ʻˌ̆6ǉŜ̪ĎNſ͞4")D6>1O20,)
'6)Cύʻˌ̆Ű̫ǉŜN
ÿʓ$J14½ǉŜ̪Ď7ʆɒ3ʇɟ0Iύ'6´6Ȅ̏0̪MKJǉŜ̪Ď}
geFòʤʇǎ17¤έ"/J16Ǜý3 KJ113,) 38)
""ύÈʓ")
ǉŜɲ6ˉοFÿʓ˰̿324¡ʲN)̪ĎŰʤ̷ɼ4ː̐")ʻˌţ 0ύ
MoteF GarveyH4GJʻˌ7ύ̪ ɽ̆6òʤʇǎ4ʳʨ")çσʤ3ĤI˫A0,)1
̾J
 
 F/ύ1980Ɯ·43J1ύDervin, BrendaƮȓ6¡ɦ0,)Ȉɡ͗NcenƿĲ
Q}k1ĺ:ύcenƿĲQ}k4ſ$Jʝŀ1͗ɼNǶʿ"ύÿʓ̆ƿĲQ
}k1ːŝNǶȸ") 39)
cenƿĲQ}k07ύǉŜ̪Ď17̪ɽ̆
ǉŜayeNÿʓ$JΨ4ĤJ̻žĨ̎3̪Ď0J1"ύ̪ɽ̆7ǉŜNĥĎʤ4ĥ
ĤJ1$Jːŝ0J
'K4ſ"/ύÿʓ̆ƿĲQ}k07ύ̪ɽ̆7ǉŜ̪Ď
N̪ʇɟFȄ̏4ǀ#/ǉŜ16ΜMIȈNšĒ &J¡ÃʤύĎʤ3ŮŐ0Iύ̪
Ď46Aʳʨ$J6073ύ_n[epFòʤʇǎNĴC/˶Įʤ4ǭJƾ̴
J16ːŝ0J
'"/ύ_n[epFòʤʇǎNȎH4$J)C47ύŴΓʤ3
Ȉɡ073ύSiy˕6Ŵǆʤ3ȈɡN1Jƾ̴J1")
Dervin 6¡Ƭ7
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ƟĥŻKHKύ¸Ρ6ǉŜ̪Ďʻˌ07ÿʓ̆ƿĲQ}kɆɳʤ3̅Ȉ13
,) 40)
 
 ̤ı3ǉŜ̪Ďo691-0JύTaylor, Robert S.4GJ“Question-negotiation and 
Information Seeking in Libraries”7ÿʓ̆ƿĲQ}k6üȢ4ƹHK)ʹ̵1"/ŦÉ
0J 41)
6ʻˌ7ύƀΘŋțπĽFǉŜƀΘź4ſ$JSiy͕ȴHύŋț
πFǉŜgi6ÿʓ̆{Peaye4ͤŀ4͂KJ@06}geNύʆ
4ύǉŜsf4Μ"/ÿʓ̆6òʤʇǎHȎH4")D60J
'6´ύÿʓ̆
ƿĲQ}k6üȢ6ʹ̵1"/7ύBrookes, Bertram C.6řȦȈˈƨ 42)F Belkin, 
Nicholas J.6 ASKϋAnomalous State of Knowledgeό¹͑ 43)ύDervin 6 Sense Making 44)Ǫ
HKJ
%KDύ1όǉŜ̪Ď6̪ɽ̆òʤʇǎ4ǀ#/̪ĎNƘ4šĒ &JŮŐ
0J1Nʿ")1ύ@)ύ2όŋțπFǉŜgi4JǉŜ̪Ď7}ge6
Ό0Iύŋțπ˕6ÿʓ͕ȴϋÿʓ͕̆ȴό6A07ǉŜ̪ĎNʏ̽$J64Ėù
0J1Nʿ")14Ť3ǌ̃J
KHüȢ6ʹ̵7ύǉŜ̪Ď6 0Dύ
ǉŜǲ˨NΚũ")ȓɼ06̪ɽ̆6òʤʇǎ4ʳʨ$JD60,)
 
 Kuhlthau 7ύKH6ʻˌNʡƊ &JƯ0ύǉŜ̪Ď}ge6ȝüHȝƶ@0N
đǧʤ4ǭ)
ðÃʤ47ύυȵʑ4p͔ξǶʿ K)ɔΦHpŘ˔
˪©$JɔΦ@0NĤIύȌ́ƨ̪Ď͕ȴ1SiyN˫AĮM&/ǉŜ̪Ď
oNɄ˝") 45)
6o07ύie[NΚũHΈǟύǲ˨ύƯǔύģΫύǶʿ
6 6 ɔΦ4ùć"ύĭɔΦ4JǍǉύǅ̅ύ̪ĎNȃʏ")
'Hύǲ˨6ɔΦ
7ύ'6´6ɔΦ4ɖ=/ύ̪ɽ̆6˵ƬF̡͟ƭ1Nʿ")
 H4ύɫ§Fʝ
1,)ʇǎNˬ/ύǲ˨6`4Ĳ64Ƹ,/ύ̪ɽ̆6űǍF˵ƬǍÂ
ɭ KJ1Nʿ")
6ʻˌ7ύąͷ6G4ύ1όǉŜ̪Ď}geNđǧʤ4ǭ
)1ύĉ/ύ2όĭɔΦ06̪ɽ̆6òʤʇǎNȎH4")1ύ'"/ύ3όie
[1̪Ďύòʤʇǎ7'K(Kʪ­4Μͽ"/J1NȎH4")326ǔȯHύ
ʍŐ0DύǉŜ̪Ď4Jòʤʇǎ4ɿɼNƮ/)ʻˌ6řȦʤ3o13,/J
 
 '6ƶύKuhlthau 6o7ύˬŃ̆FƀΘ̉32ƙƟ̪ɽ̆ύ_n[ep0ȿͅ
 K/J
6G4ύʍŐ07ύǉŜ̪Ď4J̪ɽ̆6òʤʇǎ4ɿɼNƮ/)
Ʌ3͇A̪MK/J
""ύ̪ɽ̆4ſ"/Siy͕ȴFʡ͈ɡύȌ́ƨ
̪Ď͕ȴN̪ύǍǉF̪Ď6ǌŋNǴɯ$J1Ȉɡ4-/7@IšĒ̵HK
3
K7ύDervin ̪ɽ̆6òʤʇǎ4ɿɼNƮ/J)C4Ŵǆʤ3Ȉɡ4G,/ǉ
Ŝ̪ĎN̽Ȏ$Jƾ̴J1¡Ƭ")1Fύʍŵʤ3ŀξ1"/ύ̪ɽ̆6òʤʇǎ
NŴΓʤ4ȎH4$Jǜ̫ύȈɡʼːύȔğ"/31ŀξ̌ȕ4J1ǅ
MKJ
KH6ǘɡ7ύòʤʇǎ6ȓΛʤšĒN½Ư0ȎH4$J1øȬ3
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*03ύƹHKJ̾͑˕6òŻFͤʻˌ̆ύJ7ύ͕ȴſ̆͞4ËŮ"/J
17ĳC3
@)ύ̪ɽ̆4͚͌ K3ύɾǌ͚4áòʤšĒNȎH4$J
147΢ʘJ
 
 1990Ɯ·¸Ρ7Web4GJǉŜǲ˨̙ʤ43IύǉŜǜ̫FǉŜcen6͆Ì6
)C4ύWeb 4JǉŜ̪ĎΜƽNΫCJG43,)
'07ύpb[c
\6ùȭ4GIò̻ǘɡ4νH3ǉŜ̪ĎʻˌĨ̎43,)16¡ƬJ 46)

""ύ6Q}k07[V6ëĈFd·ˇύd6ÑŮύȎʿʤ3ΆĮ{
Rqvl[326̪ĎN̪ɽ̆6ǍǉFǅ̅1,)òʤʇǎ6·Ȝ1A3"/Iύ
̪ɽ̆ÄNǌŋ")ύ̪ɽ̆6òʤʇǎ26G4šĒ")NǴŴ"/J 47)

$3M+ύSiyFʡ͈ɡύȌ́ƨ̪Ď͕ȴHpb[c\<6ǘɡ6
šĒ7ύò̻ǘɡ4ǦH31ύȓˡûoiƹHKJ14ÿɼJD66ύ̻
ž K)̪Ďϋ̾͑όNŴ6¹Ŵ60̽ΐ"ύòʤʇǎNǴŴ"3K83H3ɼ
07šMI31̾J
D+LOύʻˌ̆)+7ύ̪ɽ̆6òʤʇǎ6šĒN|l
[l[eĒ"ύţ6¹Ŵ4G,/ʻˌNǔː &/J1N͚͌"/Jύ̪ɽ
̆4G,/òʤʇǎ6àĲύšĒʜ3J1F 48)ύcen6ȿ˨ȟČǆFǆ̎6͆Ì
ʨʤ0JŝĮύŀξNĘ˥Ē &J147Ŵ6ĮʏǆJ1HύFBNƹ
3D60J1̅HK/J 49)
ĉ/ύʍŐ0Dύ̪ɽ̆6òʤʇǎ6ɯŴɡʼ
ː K/31,)ʇɟύǉŜ̪Ďȓ6òʤʇǎ6̽ȎNŉή3D61"/J1
ǩǹ K/J 50)
 
@04ύǉŜ̪Ďȓ6̪ɽ̆6òʤʇǎ4Μ"/ȎH43,/J1ύ@)ύ
Ėù4ȎH4 K/Ȭ3,)1Nȃʏ")
Ȧʻˌ07ύȤ̽ɛ6͔ξ6 0Dύ
Zc K)ǉŜ6ÿʓǉŜ̪Ďȓ6̪ɽ̆4JƲδNȿͅ$J̻ɼHύ
̪ɽ̆6̪ĎF̾͑4ř.¹ŴFǴɯNǫ@%4ύʩǳύòʤʇǎNʿ$1ύĉ/ύ
ǉŜ̪Ď6ĭɔΦϋ̪Ďόύ'6ͿƢ4ǀ#/̪ɽ̆6òʤʇǎšĒ$J1Nʿ$1
Nʨǩ$
KHì/NŵʍøȬJĨ̎ǆJD61"/ύʑʏǩɆNʓJ
3ύ
ĭɔΦύͿƢ4GJšĒ7ύ1ό'K(K6ɔΦ4GJ΅1 2ό'K(K6ɔΦ6 0D
ǉŜ̪ĎNΚũ")üȢ1˪Ȣ06΅ύ6¬-6̻ɼHȎH4$J
ɋ˛07ύʑ
ʏǩɆ4GJ̪ɽ̆6òʤʇǎ6ǴŴ4Μ$Jȋƴ6ʹ̵Nȃʏ$J
 
 
2.4 A?&5vz}S<Pw	C="w' 
 ʑʏǩɆ7ύ̙ʤ3D6*NǪ/DύƽǤF̏Ǥύ̩ŏύĺĵύ̑ɢύ̑ʽŋύ
̑ò̩ɦύÃɮύʥ̓F˖˼˳326ίɘɥĎύʲʎ΁Ď32J
KH6ʑʏǩɆ
7¡̻͆Ì17ʜ3Iύ1όŶ̻ʤ4ɯŴ$J1Ĩ̎0Jύ2όμƢFίŏ326ʅ
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ʏΓ1"/̭ʍ$J1øȬJύ3όŵȓΛ0́Ε$J1Ĩ̎0ȓΛˬ΂4ɞ,)ù
ȭøȬJύ4ό̪ɽ̆4ǌ͚ K3āɹNǭJ1øȬJύ5ό̻ž̆4GJ̻ž
07ǭJ1øȬ3šĒNǭJ1øȬJύ326ïͺ")ʆƼNǨ- 51)

KH6ʑʏǩɆNÿʓ")ʻˌ7ύ̙ʤ4ύŵτŷʻˌJ7ŵτʤʻˌ1ĺ8KJ
ȈɡNǱJ
ŵτŷʻˌ07ύʻˌ6̓̿4/ȫº˰Ā"ȏύŵτȫº4GJ˭
ȯ6ɖͰĨ̎0J1ÿɼJ
Ȉ0ύŵτŷʻˌ7ύȌƘʑɥ1¤έ"/
J)C˭͗NƟ̙Ē$J17øȬ3ύǄIFł:326Ǎǉ7ŵτʤ4ʑͥ$J
1ŉή0J16ǛýJ 52)
Ʈʀ07JύʑʏǩɆ14ǆͤFʻˌ6Ā
ˣ7ʜ3J60ύʻˌʨʤ4ǀ#/Άú3ʑʏǩɆNΈǟ$Jƾ̴J
 
 ʆ4ύòʤʇǎ6 0Dύ̪ɽ̆6ǅ̅FǉŜ÷ʏ6ʇǎ4Μ$Jʹ̵7ʴʨμƢFʲ
ʎ΁Ďύǅ̅1ˠ˂ʤ̡͟4Μ$Jʹ̵7̑ɢF̑ʽŋ4GJD6ţ 53)
ǉŜ÷ʏ6
ʇǎ4Μ"/ύǉŜ̪Ďʻˌ07ύʲʎ΁ĎNÿʓ")ʻˌʑʏǩɆNÿʓ")ʻˌ1
"/7ȍɔΦH̪MK/) 54)
ʲʎ΁Ď6̿ɯ7ύΚũƮü'ύ̿ɯ̮˿6ΑΓ
Ť1ĜŇ0̷˷I+43J326ŀξǩǹ K/) 55)ύʍŐ0
7ύƄŕ-ͯΓ3̿ɯɉń6ʢŝ4G,/ŀξ7̽ɛ KύƟȔğ"/J
ʲʎ΁
Ď17ύ°Λǌ͚ʤ4_p$J1øȬJ΁Ď0ύĢƁʤJ7ʑʏʤ3
á1ύ͎̾÷ʏ326͌ʹʤ3áN"/J 56)
'6)Cύʲʎ΁ĎNǩɆ1")ʻ
ˌ07ύɴʙɼFɴʙȓΛύ̷˷·ˇwiNùȭ"ύòʤʇǎNȎH4"/)
 
 É8ύFukuda, RyokoH7ύŵτĞĉ̆4ſ"/Web6ȓĂ̭Nÿʓ")ie[N̪
M&ύ'6ȓ6̷˷6ÜʙȓΛN̿ɯ") 57)
'6˭ȯύÜʙȓΛ6ƛœ7 200msH 300ms
0J1"ύ̙ʤ3nZep6A6WebdN̵/JŝĮ1ɖͰ"/ύÜʙȓΛ
Η1ͷ=/J
HύFukudaH7ύŵτĞĉ̆ŉήNǍ#/Jύ̲ά3ǅ̅
N̪,/J)C4ÜʙȓΛΗ3,)ύ@)ύŵτĞĉ̆6̘ĹΜƽNƩ/J
)C4ÜʙņȂţ3,)1˭͗µ/J
İɅ4ύʲʎ΁ĎNÿʓ")ʻˌ1"/
7ύNielsen, Jakob4GJWebΝ̹4J FŭŕwiϋF-shaped Pattern of Reading on the 
Webό̤ı0J 58)
K7ύ232°6WebdΝ̹4J̷˷·ˇNùȭ")1
Lύ_nmκŗ6ΌNɈú,/əƛˇĎ"3HWebdN͒AͳAύɋ4ύ
̷˷Nƅ"4ˇĎ"/İɅ6əƛˇĎN"ύȝƶ4ύ_nm6ƓÞNŔʩˇĎ"3
H͒AͳB1ύFŭŕwi6̷˷·ˇWebΝ̹4/ǼΎʤ0J1")
D60J
Nielsen7ύ̷˷6ÜʙȓΛNÇ&/ύ̪ɽ̆7 Fŭŕwi4ɞ,/ǉŜ
NeZ"ύÜʙȓΛ6Η˙Ǘ07ëǘ$JǉŜNĤǮΈǟ"/J1ʿľ")
 
 KH6ʲʎ΁ĎNÿʓ")ʻˌ07ύɣ̷ɼN̪ɽ̆6̘ĹFΜƽJ˙ǗύǉŜ
ëǘ"/J˙Ǘ1̽ΐ"/J
""ύȝ͵6ʻˌǔȯH7ύ°7̘ĹFΜƽ1ʉ
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ː4̷˷NĲJŝĮJ1ȎH43,/J 59)
@)ύÿʓ̆ƿĲQ}k
6řȦʤ3̅ȈH7ύǶʿ K)ǉŜ6ì/N̪ɽ̆òΌ4ĤIͳB̈́073ύǉ
ŜN̵J1͒B11ύǉŜNǉŜ̪ĎJ7̪ɽ̖̆ͭ4ſ"/ÄH6ʨʤN
΄ǔ &J)C4̪ɽ̆6òΌ4ĤIͳB17ʜ3JD60J1̽ΐ KJ 60)
$3
M+ύKH6ʲʎ΁Ď4GJʻˌ7ύƸȬ6Ȍ́ƨ̪Ď͕ȴGIDυˠƢ4̪ɽ̆6̪
ĎNȎH4")14΂%ύǉŜNëǘ")6ύ26G3ǅ̅FǍǉ0,)
1̪ɽ̆6òʤʇǎ4-/7Ŵ6¹ŴNǫ@3K83H%ύʑʏǩɆÿʓ 
KJ113,)͔ξ6̽ɛ47̗,/3
 
 ǅ̅ʇǎG:ˠ˂ʤ̡͟4Μ"/7ύ̑ɥĎύʆ4 fMRINʓ/̪ɽ̆6òʤʇǎN
ʩǳǭG1ĎJ
fMRI 7 MRI Nÿʓ"/ƈǗʤ3̑6ɥĎ4½̩ɦĎ
ǎĢǀNĨ̷Ē")D60J 61)
sSd\0ȝDʡ΄")ǜ̫11
DIύȝ͵7Ʌ3ʻˌ0Ǳʓ K/J
fMRI7ˍΛù̽̎υύʆŴ6āɹF̪
Ď4G,/̑626ΌÁɥĎ$J6ύJ7"36ύ1G3ʻˌ4Ǳʓ
 K/J 62)
É8ύYashar, MoshfeghiH7ύBelkinǶĿ") ASK¹͑NĞʁ")
0ύ°ǉŜȿ˨N̪ʏʕ7̖H6ǉŜsfNɱ)$10JύǉŜȿ˨˕6
ʻˌ_snR6ȂĖƜ6ͿɎ4DMH%ύǉŜsf26G4øʍ"/J
6ύʆ4ύ̪ɽ̆0 ɸŐʤ3ǉŜsfNǌ͚"/3ɔΦ4-/7ύƸȬ6
ͤʤʻˌH7ύȎʼ3˗NJ17Ĩ̎0J1¡Ƭ")
KN̽ɛ$J)
C4ύ fMRI Nʓ/ǉŜsf1̑ɥĎ16ΜͽǆNȿ̀") 63)
'6˭ȯύǉŜs
fʑ#)ȓɼ1ȿ˨N̪3,/Jȓɼ6̑ɥĎ6ʆƼNȎH4$J1øȬ)

YasharH7ύİɅ4ύfMRINÿʓ"/ύΆĮǆýŴN̪3,/Jȓ4ɥǆĒ$J̑6Ό
ÁNʆŴ") 64)
 
 fMRI7ύʗâȿ˨4JΆĮǆýŴ32̑4ſ$Jāɹƭύ̑ɥĎ6šĒNǭ
F$ſ͞Nξȩ1"/ǚD6ţ
ʼ4ύ̑˄Űʻˌ4/ fMRI N7#C1
$J MRI ƽʤƳćNȯ)"/)147Λ΅3ύ°Λ6͌ʹ̪Ď4Μ$J̕
Ť3Ȃ6͗ȄNʒø"/)
""ύMRINʓ)̑ɉ̎ʗâʻˌ7ύ˓ 1ˑ0Dͷ=
)ύʻˌ6ĀˣŤύ̑F͌ʹ˄Ű4JĎʤ3ÞαFȌƘ͌ʹ6Þα4ſ"
/7ΉɵJ1ǩǹ K/J 65)
$3M+ύǉŜ̪Ďʻˌ4/ MRINÿʓ")ŝ
ĮύǉŜ̪Ď6Ό6ANĤIJƾ̴Iύǘɡ1"/7ȇ"ύ̪ɽ̆F̪Ď
NĎʤ3D61A3$ǉŜ̪Ďʻˌ6ąǶH7ŢK/J1̾J
 
KH6ʑʏǩɆ4GJòʤʇǎ6ǴŴ4Μ$Jʹ̵Nͬ@ύ 2.4.1G: 2.4.207ύ
ǅ̅ʇǎ1ˠ˂ʤ̡͟ύǉŜ÷ʏ6ʇǎNǴŴ$J1Ĩ̎0JʑʏǩɆ1"/̑ɢ
1ʴʨ6ǆͤ1ŀξɼN@1CJ
'KNř4"/ðÃʤ3̽ȭȈɡNȿ̀$J
 
 22 
2.4.1 Q9 
 ̑ɢ17ύŤ̑ʥͤ6ţȂ6˂ˬ˩̍4Jcr}eƶίÁ6˶ĻNλʥH́Ε 
")D6610J 66)
̑ɢ6ĸɢȂùȭ07ύoiɢϋδόύciɢϋθόύQ{
Pɢϋαόύiɢϋβό6 4ˉο4ùHKύ'6ȓ6ˠ˂ʇǎ4G,/ãĐ13J̑ɢ
ʜ3J1̾MK/J 67)
'6)Cύˠ˂ʇǎNʩǳ̿Γ$JǩɆ1"/ʓHK/
)
̑ɢ7ύ̑6ɥĎΌÁ7ʆŴøȬ3ύȓΛù̽̎υ1ʆƼND- 68)
'
6)Cύ̑ɢ7ȓΛ6šĒ1ï4ˠ˂ɥĎ6šĒNǭJ64Ά"/J
 
 ǅ̅ʇǎG:ˠ˂ʤ̡͟NǭJ)C6̑ɢǩɆ1"/ύȋƴʻˌ06ÿʓŵ˻ţ
ύȟČǆG:Òνǆʼ͌ K/JD64ύαɢ̑ɢìÃ4ĚCJćĮϋαɢĴȟ
ʌόύβɢ̑ɢìÃ4ĚCJćĮϋβɢĴȟʌόύαɢ1 βɢ6ɖʌϋβώαόJ 69)
α
ɢĴȟʌ7l[eFΫ 6ʇǎNʿ$ǩɆ0ύΫ ")ʇǎ4Jl[e6ˈ
Ƣυ>2ÙŠĉ$J 70), 71)
βɢĴȟʌ7ύǅ̅ʇǎ1ΜͽǆυǩɆ0IύΫ
 ")ʇǎ4J˵Ƭ6ˈƢυ>2ÙŠĉ$J 72)
$3M+ύǅ̅ʇǎ6+ύ
Ϋ ")ʇǎ4Jl[e6ˈƢυʇǎN αɢĴȟʌ4G,/ύΫ ")ʇǎ
4J˵Ƭ6ˈƢυʇǎN βɢĴȟʌ4G,/ȎH4$J1øȬJ
ˠ˂ʤ
̡͟7ύαɢĴȟʌ1 βɢĴȟʌ6ɖϋβώαό4G,/ȎH4$J1øȬJ
ˠ˂ʤ
̡͟4G,/Ť̑ʥͤ6ɥǆƢυ3J1ύ̙4ì/6̑ɢ6Ǭƙɭƅ$Jύαɢ
1ɖͰ"/ βɢ7ɭƅ6ˈƢƅ3)Cύʪſʤ4ĴȟʌŠŤ$J
'6)Cύβώα
7ύˠ˂ʤ̡͟FǂǍŤŝĮ4Šĉ"ύǂΆǍŤŝĮ7ɭƅ$J 73)
βώα
7Æɀϋie[ό6ŉή FÆɀ4GJǂǍNɯJD60ύǅ̅J7Ϋ ")ʇǎ
4J˵Ƭ6ˈƢNɯJ βɢĴȟʌ17ʜ3JD60J
 
 
˓ 2−1̭ ̑ɢ6ˉο 74) 
̑ɢ ĸɢȂƗŗ Μͽ$Jˠ˂ʇǎ 
ciɢ(θ) 3-7Hz ʱɘύ̑ɉ̎Â 
Q{Pɢ(α) 8-13Hz l[eύ̸Ώ 
iɢ(β) 14-32Hz ǅ̅ύΫ ύ˵Ƭ 
 
 ̑ɢNÿʓ"/ύ̙ʤ3 Web dNſ͞4")ǉŜǲ˨Nùȭ")ʻˌDƅȂ0
JŮŐ$J
É8ύ̖ͭ6ǉŜ̴ɚ4ſ"/Μͽǆ6υ Web dN͒O0Jŝ
Į6ȈύɾΜÎ3dNǲ˨"/JŝĮ4ɖ=/ύɣǌĈυ@J1ȎH4
3,/J 75)
""ύKH6ʻˌ07ύΫ 6ˈƢ6ANɯŴ"/Iύ26G3
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ʇǎ06Ϋ 0J6ύ@)ύˠ˂ʤ̡͟26ˈƢ,/J632ύΜͽǆύ
̲άǆNĴC/ȎH4")D673
ˠ˂ʤ̡͟G:ǅ̅ʇǎ6ǩɆ0JύαɢĴ
ȟʌύβ ɢĴȟʌύβώα 4G,/°6ʹʤɥĎNùȭ")ʻˌ1"/7ύh{pTVQ6
bynR6͆Ì4/ύÈǏK)h{pTVQ1ÈǏK)h{pTVQ6ĭ
ɉ̎6Á˿FıˆNšȚ")D6Nÿʓ &)1LύÈǏK)h{pTVQ07 α ɢ
Ĵȟʌυ64ſ"/ύšȚ")h{pTVQ07 βɢĴȟʌ1 βώαυ3J1
ʿ K/J 76)
ǅ̅ʇǎ4Μͽ")ʻˌ07ύîƨFŴ6ɡă4ȂŭNƮ/7C/
̿˚ŀξ4ɖ=/ύòŻNʏ̽"/ȃʏ$J͎̾ŀξ6Ȉ β ɢĴȟʌύβώα υ3
J1ù,/J 77)
 
¸Nͬ@ύ̑ɢ6 0DύαɢĴȟʌύβɢĴȟʌύβώα4G,/ǉŜ̪Ď4J
̪ɽ̆6ǅ̅ʇǎ3H:4ˠ˂ʤ̡͟ǴŴ KJ1"ύȦʻˌ0Ǹʓ$J
 
 
2.4.2 ED 
 ʴʨ17ύʨNΚ/J1ʴΛʤ4ʨ6ʷNΙ#J10J
@)ύʴʨ7ύ
'6͍ʡāɹ6΅4G,/ύ1όĢƁǆʴʨϋReflex Eyeblinksόύ2όΧǌǆʴʨϋVoluntary 
Eyeblinksόύ3όòŇǆʴʨϋEndogenous Eyeblinksό4ùο KJ 78)
ĢƁǆʴʨ17ύʨ
4ſ$JāɹFˎʡʤ3γFè6āɹύƛ̬veNƏ")ȓύļF"EA32Ţʤ
òʤ3ȥȺāɹ4ſ"/ĢƁʤ4Ιʲ$JD60J
'K4ſ"/ύΧǌǆʴʨ17ύ
TR[32Χǌʤ4̪ʴʨ0ύĢƁǆʴʨ4ɖ=/Á ȱΜ"/J1̾MK
/J 79)
@0͑Ȏ")ĢƁǆʴʨ1Χǌǆʴʨ0ύ°ȌƘʤ4̪ʴʨ6ėȂ
ˈƢNĚCJ
ɓIėȂ7ύ̼̔<6ɰɘ6̰˯32̷̸̮˿4ſ$JʑʏʤɌɚFʲʎ
6Ñ͝*07͑Ȏ"Ɔ$17øȬ%ύΧǌ4ͥJD607JύĢƁǆʴʨ
6G3Ȏʵ3͍ʡāɹ͌CHK/3ʴʨ1"/͗͜̪MK/)
ʴʨ4Μ$
Jʹ̵6̥ˋHƷ4̽Ȏ K--Iύʹ̸@)7͌ʹʤ3ǉŜ÷ʏ324Μ$J 
ȱͥɲ6ƽʏŰʤ3̴Ň4G,/̶Ŵ KJ1"/ύòŇǆʴʨ1̾MK/J 80)
@)ύ
ʴʨNùȭ$JΨ6Ť3ŀξ1"/ύʴʨμƢ6Õ°ΛƔʜJύÕ°14řɳ
ÙNɚCJ10Õ°Ɣ4GJ˭ȯ6ɏANǝĀøȬJ1 K/J 81)
  
 òŇǆʴʨ6ɉɄ4Μ"/ʍɔΦ4/ȝDÃˡʤ3Ű͑0JTecce6 2ɋ΂ˈo
07ύʴʨNɣǌ6ȈĲ1͌ʹ̴Ň6ͮ1ύǂǂϋHedonic Stateό1Ǎǉ6ͮ
6 2ɋä4G,/ȃʏ"/J 82), 83), 84)
ɣǌ6ȈĲ4Μ"/7ύʭ̷Æɀ6G3ǉŜ÷
ʏN̪Ţʤɣǌ07ʴʨNɭƅ &ύͽǋF̿˚32ǅ̅ýȆN½ǉŜ÷ʏN̪
òʤɣǌ07ʴʨNŠĉ &J1ù,/J
6«ŵ7ύDoughty, MichaelN7#
C1$J̲Ȃ6ʻˌ0ύ͒ ț32ŢΌʐşNĤIͳBŝĮϋŢʤɣǌό47ʴʨNǝĀ"ύ
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ȗ˚Fͽǋ326ɥʡ3ώ̲ά3ǅ̅N̪3,/JŝĮϋòʤɣǌό47ʴʨŠĉ$
J1͠"/ʿ K/J 85), 86), 87)1HύÒνǆ6υǩɆ0J1ýȆ KύȦ
ʻˌ4Jʴʨ6̽ΐ4ʓJ
Hedonic State4Μ"/7ύòŇǆʴʨ6ŵͅʻˌ07ύ
'K>2˭ȯ6óʍǆυ3ύʸ ʫ")˭ȯDø K/Iύʼ Ŵ7øȬ3 88), 89), 90)
 
 ¸HύȦʻˌ07ύ Tecce 6 2 ɋ΂ˈo6+ɣǌ6ȈĲϋŢʤɣǌòʤɣ
ǌό4G,/òŇǆʴʨN̽ΐ$J11"ύHedonic State4-/6̽ΐ7̪M3
 
 
2.5 FHWwV 
 ȝƶ4ύȋƴ6ʹ̵Nͬ@ύZc K)ǉŜǉŜ̪Ďȓ6̪ɽ̆4
JƲδ4-/6ʻˌ¹͑N̓Ŵ$J
ʻˌ¹͑07ύ˓ 1 ˑ0Dͷ=)G4ύǲ˨Ǖ
ʚ6ɛŴHǉŜǲ˨ύëǘ")ǉŜ6ȃʏύ̭ ʍ1,)ͽ6ǉŜ̪ĎNǚF$ύ
Ț4ύŰ̄7̪ɽ̆4ſ"/ɖͰʤƭĎɉ.13J1ȢƵ KJ16ʏʕHύ
Ű̄326ŝα4J͕=ʅ4Μ$JǉŜ̪ĎNǋŴ$J
@)ύȦʻˌ7ύakV
dNÿʓ")ǉŜ̪Ď16ɖͰNͺ"/Zc K)ǉŜ6ÿʓ̪ɽ̆4
JƲδNȿ̀$J1HύǉŜ̪Ď6 ȶN3$̪Ď1"/ύZc K
)ǉŜ1akVdNÿʓ")ŝĮ4ïͺ"/ύ[VǞë1dΝ̹ύ[c
pŘ˔NĤIJ
 
)*"ύdΝ̹07ύZc K)ǉŜNÿʓ")ŝĮύZc
 K)d6ȿ˨˭ȯ̹ύZc K)dύÕþ6d6 3 ˉούa
kVdNÿʓ")ŝĮύȿ˨˭ȯ̹1Õþ6d6 2 ˉο6dNĞʁ$J
1ªǋ KJ
@)ύZc K)ǉŜNÿʓ")ŝĮύZc 
K)dNͥɼ1"/ύakVdNÿʓ")ŝĮ7ȿ˨˭ȯ̹Nͥɼ1"/ύ
Õþ6dNĞʁ$J1̅HKJ
'0ύZc K)ǉŜNÿʓ$Jŝ
Į6Zc K)d1akVdNÿʓ")ŝĮ6ȿ˨˭ȯ̹Nͥ
ɼ13JdύZcNÿʓ")ŝĮ1akVdNÿʓ")ŝĮ4
JÕþd6ĞʁNÕþ6d1"/ύ'K(KNſɖ$J11")
@)ύ
ie[6òŻFǆͤ4G,/̪ɽ̆6ǉŜ̪Ď6àĲʜ3,)1Hύȋƴʻˌ 91)4
Ø,/ύ2ˉο6ie[ϋpie[1Ȋ̪ie[όNΈŴ$J
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2.処理をする人以外を近づけないようにしましょう。
 
 
3.おう吐物や下痢便をペーパータオルなどでよく拭き取り、ビニール袋に入れて密封し
てから捨てましょう。
 
 
4.汚物を取り除いた後の床には、まだノロウイルスが残っているので塩素系消毒薬で消
毒する。家庭用の塩素系漂白剤の原液を水で薄めたもので消毒剤ができます。(500ml
のペットボトルに水を入れて、キャップ1杯の原液を加えると、およそ100倍に希釈し
た消毒液がでます。塩素濃度約200ppm)
 
 
5.汚物のあった場所を中心に広い範囲を消毒します。ノロウイルス感染症を発症されて
いる方は体のあちこちにウイルスが付着しているのでドアノブ、階段の手すり、トイレ
の便座なども塩素系の消毒剤でこまめに拭きとり消毒しましょう。
 
 
6.タオルは別々に使いましょう。
 
 
ノロウイルス感染症について詳しく見る
 
 
「学校、幼稚園、保育所で予防すべき感染症感染症毎の登校」について詳しく見る
 
 
監修:大阪府済生会中津病院感染管理室室長 国立感染症研究所感染症疫学センター客員研究員 安井良則氏
 
関連情報
ノロウイルス感染症とは
インフルエンザ(季節性)とは
咽頭結膜熱とは
学校、幼稚園、保育所で予防すべき感染症 感染症毎の登校、登園基準
感染症にかかったときの登園のめやすと医師の意見書及び保護者の登園届け
 
利用規約 ／ プライバシーポリシー ／ インフォメーション ／ 商標について ／ お問い合わせ
【※ご注意ください】「感染症・予防接種ナビ」のコンテンツを無断で複製したページの存在について
「感染症・予防接種ナビ」及び「感染症アラート」はHiroshima Television Corporationの登録商標です。
 
参考：商標登録第５８３７８２３号、第５８３７８２２号　商標について
(C)2014 感染症・予防接種ナビ All Rights Reserved.
h
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˓ 3−6ŋ Ʃʓäd 18)ϋìÃόϋ˓ 3−1ŋ ᶈό 
 
ϋɋε4˲ό 
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ϋąεH6˲ό 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
˓ 3−6ŋ Ʃʓädϋ˓ 3−1ŋ ᶈό 
ϋɋε4˲ό 
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ϋąεH6˲ό 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
˓ 3−6ŋ Ʃʓädϋ˓ 3−1ŋ ᶈό 
ϋɋε4˲ό 
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ϋąεH6˲ό 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
˓ 3−6ŋ Ʃʓädϋ˓ 3−1ŋ ᶈό 
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3.1.4 g@tc 
 ǉŜ̪Ď¸Ţ6̴Ň4GJ̑ɢG:ʴʨ<6ƲδNǝĀ$J)C4ŵτŷò6ŵτĔ
ʗ0̪,)ϋ˓ 3−7ŋό
ŵτŷ7°ͺI6ƅ3ŝǗ4Á˿"/IύŷŢH6γ4G
Jāɹ7ǝĀ K/J
@)ύŵτŷ6ˏ7ȗƚ4G,/Şύ̨èɺ¸Ţ6è4GJ
āɹNǝĀ$JG4")
3ύȿ˨ K) Web d4G,/̛FȎJ ύȄŭ6Ť
 ˕6āɹʜ3Jύdɕ4ʜ3J̛FȎJ ύȄŭ6Ť N˰Ā$J17
ʍŵʤ47Ĩ̎0JύȎƢFƱƢDoRe}S4G,/Ŵ6˜Ŋ0"šĒ"3
ύ326̻ɼHύĭd4ËŮ$JèF̛4GJāɹ6ƭƫ,)1"/Dύ'
6Ʋδ7Ƅ ύ@)ύ'6Ʋδ7ie[ìÃ0̵K8ì/6ŵτĞĉ̆4ſ"/İ˕4
Æʓ"/J16¹Ŵ60ùȭ"/J
 
 ŵτĔʗ7ŵτĞĉ̆ 1 °0ëIύυ 1m80cm 6Ę̛wnRc4G,/ąƶ
ƓīNŊMK/J
ŵτĔʗ47ύȨύȽŬύ PC1 21SkSqɩȖoRe}Sύ
yoXY 2 ĩğ:̑ɢɯŴńϋȦÃό6A̓˿"/IύŵτĞĉ̆47KH6ɉ
ń¸ŢÄD̵3
ŵτĞĉ̆6ÿʓ") PC 6 OS 7 Windows8.1 0ύɩȖoRe}
S6̽âƢ7 1920×1080 4̓Ŵ")
ŵτ4Ψ"/7ύ|Tb1"/ Google Chrome 6
vd 40.0.2214NÈʓ")
3ύȿ˨òŻ4ř.whrSfȿ˨NɾČ4̓
Ŵ")0ύŵτĞĉ̆14ȿ˨ƌɑ1ZlcNĄΤ")
 
 
 
 
 
 
 
 
 
 
 
 
 
˓ 3−7ŋ ŵτŷò6̵ĤIŋ 
 
 ie[ŵ̪ 7ύŵτĞĉ̆6̑ɢ6̿ɯ1ʴʨG:ie[ŵ̪ʇɟ6ǺƲN̪,)

ŵτĞĉ̆47ύŵτĔʗò6ȽŬ4ʩːƣÁ6ŪĐNĤH&)
̑ɢ6̿ɯ47ύʻˌ
ˏ 
q
Q 
qQ 
ŵτĔʗ 
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ǘɡ6ʡƊǆN̅ǐ"ύ̿ɯǘɡ6Άʓ˜ŊƟύ˞Í3D61"/Q{Pnl[ˁ
̱6˞̑ɢȏɯŴɉQ{Pnl[ IVϋa}\ĸɢȂ 1024HzόNÈʓ")
~
lqvq4ίɁϋ˥sl]όŌŴ K/JD60ύąλ̣ϋōΨ 10ώ20ɡ4
J Fp1όNɯŴ˙Ǘ1"ύƓ̈ȧϋA1όNřɳίɁ1")Ę˥͍ƃɡ4G,/̿ɯ")

3ύąλ̣NɯŴ˙Ǘ1")67ύąλ̣ǅ̅G:́ǒύýȆ6 ȱ0J14
GJ 19)
ŵτ4Ψ"/ύëĈSzje7 10MΩ ¸1")
̿ɯ")̑ɢ7 AώD
šǷqϋù̽̎ 10bitόNˬ/PC4øĈ"ύµƋ6̑ɢ̽ȭh{pϋMinD Sensor V, version 
2.0όNͺ"/oiNÑŮ")
ƹHK)oi7ύ1˅Λ6̑ɢNυͻ{VšǷϋù
̽̎ 1Hzό"ύĸɢȂùȭ K)D60J
 
 ʴʨ7ŵτĞĉ̆6ɍαHyoXYϋSONY HDR-AS200VόNʓ/ǺƲ")
@
)ύie[ŵ̪ʇɟ6́Ε47ύŵτĞĉ̆6̌ƶHŵτĞĉ̆õIͳ@3̼Ƣ0ύ
yoXYϋJVC GZ-ZE170όNÈʓ"/ɩȖoRe}SìÃNǺƲ")
3ύŵτ
Ğĉ̆6λΌG:̈ȧ47̑ɢga̮ʳ K/Jύ̑ɢga4GJʴʨ<6
Ʋδ4-/7̅ǐ"/3
 
 
3.2 0w*8 
3.2.1 Staw 
 Ȧʻˌ07ύǉŜ̪Ď6 ȶN3$̪Ď1"/ύZc K)ǉŜNÿʓ")
ŝĮ1akVdNÿʓ")ŝĮ4ïͺ"/ύ[VǞë1dΝ̹ύ[c
pŘ˔NĤIJ
ie[ŵ̪ 4̪MK)KH6̪Ď7ύ¸6˓ 3−3 ̭0ʿ")
Ŵ̃4Ƹ,/Ĕù")
 
 ˓ 2 ˑ0Dͷ=)G4ύdΝ̹4/Ν̹ KJd4Μ"/ύZc
̂7Zc K)d6ȿ˨˭ȯ̹ϋZc̹όύZc
 K)dύÕþ6d6 3 ˉούakVd̂7ύȿ˨˭ȯ̹1Õþ6
d6 2 ˉο0J1ǋŴ KJ
'60ύZc̂7Zc
 K)dNͥɼ1"/ύakVd̂7ȿ˨˭ȯ̹Nͥɼ1"/Õþ6d
NĞʁ"/J1̅HKύZc̂6Zc K)d1akV
d̂6ȿ˨˭ȯ̹NͥɼϋÕþ6d6Ğʁäό13Jdύ̂4J
Õþd6ĞʁNÕþ6d1"/ύ'K(Kſɖ &/ùȭ$J14")ϋ˓
3−4̭ό
@)ύ˓ 3−3̭G:˓ 3−4̭0ʿ")Ŵ̃4Ƹ,)ȓ6ͽ˲")91@1@I
6̪ĎN 1 ĔΛ1$J
3ύZc̂7Zc K)d6ȿ˨˭
ȯ̹7ύakVd̂4ſɖĨ̎3̪Ď3)CύȦʻˌ07ȿ̀"3
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˓ 3−3̭ ̪Ď6Ŵ̃ 
̪Ďı Ŵ̃ 
[VǞë 
[V6ëĈ{WNQ[nR|4"/Hύ[VëĈ˪©ƶ4ȿ˨ŵ̪
iN[l[$Jύ@)7ύ[V6 ëĈ{W 0 Enter ZNǡ"
)I32"/ȿ˨Nŵ̪$J@0 
dΝ̹ 
ȿ˨˭ȯ̹dG:'H[N)2,)ç6ϋȚ4'6ç6̲Ȃ
ɔΦ6[N)2,)çDĴBόWebd̭ʿ Kύ-ύ|Tb
Q[nR|3ʇǎ43,/JΛ 
[cpŘ˔ pNÆǔ"/JQ}]cQ[nR|3ʇǎ43,/JΛ 
 
˓ 3−4̭ dΝ̹6ͥɼ13Jd1Õþ6d<6˩ù 
 ͥɼ13Jd Õþ6d 
Zc̂ Zc K)d Zc K)dH6[ç 
akVd̂ ȿ˨˭ȯ̹d ȿ˨˭ȯ̹dH6[ç 
 
3.2.2 Q9 
 ̑ɢ6oi4ſ"/ύuSfΤĝ 20)G:υͻ{VšǷN̪ύαɢG: β
ɢ6we[pN˚ø")
3ύθɢϋ3HzH 7HzόG: αɢϋ8HzH 13Hzόύ
βɢϋ14HzH 32Hzό6we[p7ύĭɢ6ĸɢȂƗŗ6˶Ļ0J
ie[ 
6̪Ď7ύie[ŵ̪ʇɟŃΕ")ȐâNʼ͌"ύ˓ 3−3 ̭G:˓ 3−4 ̭6Ŵ̃4͉
Ʈ$J̪ĎϋĔΛό6ʡʑȓĂ1˪©ȓĂŃΕ"ύſǀ$Jȓɼ6̑ɢNˤµ)
 
̑ɢ7Õ°ƔŤ)CύŵτĞĉ̆ɕ4 α ɢĴȟʌύβ ɢĴȟʌύβώα 6ĭNi
e[ìÃ0ɆɳĒ")D6Nʓ)
'60ύ[VǞë1dΝ̹ϋͥɼ13J
dύÕþ6dόύ[cpŘ˔6'K(K6̪Ď4JĭǩɆ6Õ°ɕ6ƛœ
ÙNɚC)
Zc̂1akVd̂4Jǅ̅ʇǎ1ˠ˂ʤ̡͟6΅
N̵J)C4ύùȁùȭ4G,/̂ΛɖͰN̪,)
@)ύ'K(K6̂ò4J̪Ď
4GJǅ̅ʇǎ1ˠ˂ʤ̡͟6΅N̵J)C4ύ αɢĴȟʌ1 βɢĴȟʌύβώα6'K
(K4-/̪Ď06ɖͰD̪,)
̪Ď6ɖͰ47ùȁùȭN̪ύȟǌƔʼ͌ K
)ŝĮ7 Bonferroniɡ4GJţΑɖͰN̪,)
3ύȦʻˌ4Jì/6ùȁùȭ7ύ
˕ùȁ¹Ŵ KJ1Nʼ͌")0̪3,/J
 
 'K(K6̪Ď6ie[üȢ1ie[˪Ȣ4Jǅ̅ʇǎ1ˠ˂ʤ̡͟6΅N̵
J)C4ύie[ΚũʩƶϋƮ͉̪Ď6 0ȝü4̻ž K)ĔΛ6ǩɆÙό1ie[˪
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©ʩąϋƮ͉̪Ď6 0ȝƶ4̻ž K)ĔΛ6ǩɆÙόNɖͰ")
ðÃʤ47ύ[V
Ǟë1dΝ̹ύ[cpŘ˔Nſ͞1"ύ'K(K6 αɢĴȟʌ1 βɢĴȟʌύ
βώα6ƛœÙNɚCɖͰ")
ɖͰ47ùȁùȭN̪,) 21)
 
 
3.2.3 ED 
 Ȧʻˌ07ύǉŜ÷ʏ6ʇǎ6 0Dύʆ4ύ͆ÌFýȆ˕6ǅ̅N½ǉŜ6ĤIͳ
A0J6ύ@)ύǅ̅N½M3Ę˥3ǉŜ6ĤIͳA0J64ʳʨ$Jƾ̴
J
ǉŜ6ĤIͳA7dΝ̹0̪MK/J1̅HKJ)CύdΝ̹Nſ͞
4ʴʨμƢ6ùȭN̪,)
ʴʨμƢ7ύ1όʗα·ˇ6ȐâHąͷ6Ŵ̃ϋ˓3−3̭ύ
˓3−4̭ό4Ƹ,/̪ĎG:ĔΛNùć$Jύ2όoRe}S4ÄḒʿ K/H%
γFè4GJāɹύÃĎ˕3űΰʇǎϋ3ùΛό4JʴʨμƢN̿ɯ"ύ1ùΛ
)I4Ƿ˚")D6NřɳÙ1$J22)ύ3όĔΛɕ6ʴʨN1ùΛ)I4Ƿ˚$Jύ4όř
ɳÙ13ό6ƔNƮ͉ĔΛ6ʴʨμƢ1$Jύ1ǘθ0ɚC)
ʴʨμƢ7ύyoXʗ
â6ʨ̷̿Ȃ4GJɯŴN̪ύŲì4Ιʲ")ŝĮN1ņ1YTp")
͐͌NΊJ
)C4İ#oi4ſ"/ύȓΛN/2Ƣ̿ɯ"ύȂÙ4ʪ΅,)ŝĮ7ύƮ͉Ĕ
ΛN˾IͶ"̿ɯ")
3ύʴʨμƢNřɳÙ16Ɣ1$J÷ʏ7ύʴʨμƢ7Õ°Ɣ
4GJÛIŤ23)ύ'6ƲδNΊJ)C4ȋƴʻˌ4Ø,)D60J24), 25)
 
 
3.3 M1w3T 
 Ȧ˛07ύ«ąQ]p1ie[ 6̪ĎNſ͞4Ϋ̿")˭ȯNʿ$
1η07ύŵ
τĞĉ̆4ſ$J«ąQ]p6Ϋ̿˭ȯNʿ$
'HύŵτĞĉ̆Ϋň4GJȌ
Ƙʤ3ǉŜǲ˨G:Zc K)ǉŜ6ÿʓʇɟNͬ@ύŵτĞĉ̆Ϋň6
ʆǆG:ÛIN͗͜$J
2η07ύie[ŵ̪ 6̪ĎNΫ̿")˭ȯNʿ$
'
Hύ˓4ˑ3H:4˓5ˑ4/ùȭύǴŴ6ſ͞13Jĭ̪Ď6ɅŬϋie[ŵ̪ 4
̻ž K)ĭ̪Ď6ĔΛȂG:ȓΛ6ie[)Iƛœόύ¹͑Nȿͅ$J4),/6
̰Ċʤ3oi13J̪Ď6ɅŬϋ[V6ǞëņȂ11ņ)I6ZqȂϐie[
)IƛœόN͗͜$J
 
 3ύĭ̂6ŵτĞĉ̆4GJ̪ĎÉNȓˡû0͊˩4ʿ")˭ȯϋĭie[4/
ĭ̂1ı%-ό7µΕ7HµΕ140ʿ"/J
ðÃʤ47ύŵτȓΛò4J̪Ď6
·ˇNie[ΚũH6ˬ΂ȓΛ1ï4ʿ"/J
 H4ύdΝ̹6ŝĮύƮ͉ȓ
ɼ0Ν̹"/Jd6ıˆ1Ν̹")dϋŵτƮȓ6ʗαό6Z}kNʿ"
)
'6ΨύƮ͉d6dϋdćIόȂ1ȄŭȂNÇ&/Ƕʿ"/J
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3.3.1  
 ŵτą4̪,)«ąQ]p6˭ȯύ ŵτĞĉ̆6 1Ȍ6ƛœ WebÿʓȓΛ7 180.7
ù0IύȌȦ4J 20ɐ·6 1ȌƛœWebÿʓȓΛ7 151.3ù360 26)ύFFìōƛ
œGIDυ˭ȯ13,)
ŵτĞĉ̆ Web ÿʓȓΛ6+ȝDȓΛN͡F"/JD
67ύ͕=ʅ6 65.7ù0IύȌζHWebNÿʓ"/ȌƘʑɥFŰ̄4Μ$J͕=ʅN
̪,/JɅŬ¿J
3ύ«ąQ]p0ƹHK)ì/6˭ȯ4Μ"/ύZ
c̂1akVd̂07ȟǌ3Ɣʼ͌ K3,)
6˭ȯHύ«ąQ
]p0Ƃ5)ηʨ4Μ"/7ύ̂47ÛIJ17̾3
 
 ¸Ρ7ύŵτĞĉ̆4GJZc K)ǉŜ6ȌƘʤ3ÿʓʇɟ4-/@1
C)
˓ 3−5 ̭7ύZc K)ǉŜNǶÊ"/JayeϋZc
ayeόNÿʓ$JμƢNʿ"/J
KN̵J1ύ2−3Ȍ4 1ņ4ÿʓ"/Jŵτ
Ğĉ̆ȝDţύZc K)ǉŜ4ǏK̺"O0JΫň0J1̾J
 
 
˓ 3−5̭ Zcaye6ÿʓμƢϋn=30ό 
 °Ȃ 
Zc̂ akVd̂ Į̿ 
ɕȌ 5 4 9 
2−3Ȍ4 1ņ 8 5 13 
;4 1ņ 2 4 6 
Ȟ4 1ņ 0 2 2 
Ɯ4 1ņ 0 0 0 
 
˓ 3−6̭ ZcayeNÿʓ$JʇɟϋĘņ˗όϋn=30ό 
 °Ȃ 
Zc̂ akVd̂ Į̿ 
ȿ˨˭ȯ6Á4̭ʿ K)1 9 7 16 
SNS6iSS0cUQ K/)1 4 5 9 
üCHZcNÈ,/ȿ˨$J 2 3 5 
 
 ˓ 3−6 ̭7ZcayeNÿʓ$JʇɟNʿ"/J
ȿ˨˭ȯ6Á4̭
ʿ K)ȓ4ÿʓ$J1ņ˗ 16ı1ȝDţύ͕=)«Ȳ4-/üCHZ
c0͕=J1ņ˗7 5 ıHƹHK)
-@IύŵτĞĉ̆7Zc
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 K)ǉŜNȌƘʤ4ÿʓ"/JȈ0ύ'K7ύȿ˨˭ȯ6Á1"/Ƕʿ K/
J14GJĨ̎ǆυ1̾J
 
 Zcaye07ύʗâFĎʗύƩʓäd<6[@1CHK/
Iύ'KH4-/ύŵτĞĉ̆ȌζH26ˈƢΝ̹"/JN@1C)D6˓
3−7 ̭0J
3ύȦηʨ07ύʗâFĎʗύ[N̵)1J073ύ
̵G1"/̵/JŝĮ47ˋɁʤ4̵JNΈǟ"ύʗâFĎʗύƩʓäd<
6[J̵/31ŝĮ47̵36%KȈNΈǟ$JG4
͑Ȏ"/J
%K6̭ʍƯƨ4/DύˋɁʤ4̵J1ņ˗΂ėȂ0J

Hύţ6ŵτĞĉ̆7Zc K/JʗâFĎʗύ[NȌζH
Ν̹"/J1̅J1øȬJ
 
 
˓ 3−7̭ Zcaye0@1CHK/Jĭˉ̭ʍƯƨ6Ν̹ϋn=30ό 
 ˋɁʤ4̵J ̵3 
Zc̂ akVd̂ Į̿ Zc̂ akVd̂ Į̿ 
ʗâ 12 9 21 3 6 9 
Ďʗ 8 10 18 7 5 12 
[ 11 9 20 4 6 10 
 
˓ 3−8̭ ZcayeNÿʓ"/ëǘ"/JǉŜϋ̲Ȃņ˗όϋn=30ό 
 ºȂ 
Zc̂ akVd̂ Į̿ 
se326ǉŜ 10 12 22 
ȅʏ6czFÆIȈ4Μ$JǉŜ 9 6 15 
̞̎ǉŜFȐʗ326ViǉŜ 8 6 14 
^FQs326YkǉŜ 4 5 9 
ǯΤ326ȘH"4Μ$JǉŜ 6 3 9 
Ű̄Fʻˌ4Μ$JǉŜ 5 3 8 
́ŻFÝƤ4Μ$JǉŜ 4 4 8 
obSFQp4Μ$JǉŜ 2 4 6 
ydte4Μ$JǉŜ 1 3 3 
 
 ˓ 3−8 ̭07ύZcayeNÿʓ"/26G3ǉŜNëǘ"/Jʿ
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"/J
'6˭ȯύse326ǉŜNëǘ"/J1ņ˗ȝDţύɋ0ύ
ȅʏ6czFÆIȈ4Μ$JǉŜύ̞̎ǉŜFȐʗ326ViǉŜ0,)
K
H6ǉŜN ƽ1"/ύȘH"4Μ$JǉŜHŰ̄ύūɂ32Ʌ3ǉŜNëǘ"/
J1ù,)
 
 
3.3.2 wS 
 ˓ 3−9̭H˓ 3−12̭7ύ̪ĎG:ĔΛ6Ŵ̃ϋ˓ 3−3̭ύ˓ 3−4̭ό4Ƹ,/Ĕù
")ŝĮ6ĔΛȂ6ie[)Iƛœ1Į̿ȓΛ6ie[)IƛœNʿ"/J 27)
 
 ˓ 3−9 ̭7[VǞë6ĔΛȂ6ie[)Iƛœ1Į̿ȓΛ6ie[)IƛœNʿ
"/J
ĔΛȂN̵J1ύZc ϋ̂pie[Ϗ8.5ĔΛύȊ̪ie[ 10.4
ĔΛό7akVd̂ϋpie[Ϗ16.2 ĔΛύȊ̪ie[Ϗ22.2 ĔΛόGID
ȟǌ4ƅ31ʼ͌ K)ϋpie[ t(28)= 9.43ύp<.01ϐȊ̪ie[ t(28)= 15.58ύ
p<.01ό
@)ύĮ̿ȓΛ4Μ"/DύZc̂ϋpie[Ϗ164.4 ˅ύȊ̪
ie[Ϗ179.1˅ό7akVd ϋ̂pie[Ϗ199.1˅ύȊ̪ie[Ϗ368.8˅ό
GIDȟǌ4ƅ3,)ϋpie[ t(28)= 15.02, p<.01ϐȊ̪ie[ t(28)= 61.01, p<.01ό
 
 
˓ 3−9̭ [VǞë6ĔΛȂ1Į̿ȓΛ 
 [VǞë 
pie[ Ȋ̪ie[ 
ƛœĔΛȂ ƛœĮ̿ȓΛ ƛœĔΛȂ ƛœĮ̿ȓΛ 
Zc̂ 
ϋn=15ό 
8.5ĔΛ 
(4.4) 
164.4˅ 
(36.9) 
10.4ĔΛ 
(3.2) 
179.1˅ 
(69.5) 
akVd̂ 
ϋn=15ό 
16.2ĔΛ 
(5.6) 
199.1˅ 
(43.2) 
22.2ĔΛ 
(5.4) 
368.8˅ 
(75.5) 
()ò7ɆɳÛƔ 
 
 ˓ 3−10̭7ͥɼ13Jd6ĔΛȂ6ie[)Iƛœ1Į̿ȓΛ6ie[)Iƛ
œNʿ"/J
ĔΛȂ4Μ"/ύZc̂ϋpie[Ϗ22.8 ĔΛύȊ̪
ie[Ϗ46.4 ĔΛό7akVd̂ ϋpie[Ϗ20.3 ĔΛύȊ̪ie[Ϗ25.4
ĔΛό4ɖ=/ȟǌ4ţ1ù,)ϋpie[ t(28)= 2.51, p<.05ϐt(28)= 18.71, 
p<.01ό
Į̿ȓΛ4Μ"/ύZc̂ϋpie[Ϗ359.6 ˅ύȊ̪ie[Ϗ
718.9˅ό7akVd̂ϋpie[Ϗ101.4˅ύȊ̪ie[ 126.7˅όGIDȟ
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ǌ4Η1ʼ͌ K)ϋpie[ t(28)= 85.66ύp<.01ϐȊ̪ie[ t(28)=160.39, 
p<.01ό
 
 
˓ 3−10̭ ͥɼ13Jd6ĔΛȂ1Į̿ȓΛ 
 ͥɼ13Jd 
pie[ Ȋ̪ie[ 
ƛœĔΛȂ ƛœĮ̿ȓΛ ƛœĔΛȂ ƛœĮ̿ȓΛ 
Zc̂ 
ϋn=15ό 
22.8ĔΛ 
(8.7) 
359.6˅ 
(89.8) 
46.4ĔΛ 
(11.6) 
718.9˅ 
(157.4) 
akVd̂ 
ϋn=15ό 
20.3ĔΛ 
(6.2) 
101.4˅ 
(46.5) 
25.4ĔΛ 
(7.3) 
126.7˅ 
(47.1) 
()ò7ɆɳÛƔ 
 
 ˓ 3−11̭7Õþ6d6ĔΛȂ6ie[)Iƛœ1Į̿ȓΛ6ie[)IƛœN
ʿ"/J
ĔΛȂ4Μ"/ύZc̂ϋpie[Ϗ13.9 ĔΛύȊ̪ie
[Ϗ13.8 ĔΛό7akVd̂ϋpie[Ϗ58.9 ĔΛύȊ̪ie[ 42.6 ĔΛό
4ɖ=/ȟǌ4ƅ31ʼ͌ K)ϋpie[ t(28)= 44.56 p<.01ϐȊ̪ie[
t(28)=22.35ύp<.01ό
ȓΛ4Μ"/DύİɅ4ύZc̂ϋpie[Ϗ203.3
˅ύȊ̪ie[Ϗ288.8 ˅ό7akVd̂ϋpie[Ϗ713.2 ˅ύȊ̪ie[
947.2˅όGIDȟǌ4ʺ1ʼ͌ K)ϋpie[ t(28)= 125.63, p<.01ϐȊ̪
ie[ t(28)=133.97, p<.01ό
 
 
˓ 3−11̭ Õþ6d6ĔΛȂ1Į̿ȓΛ 
 Õþ6d 
pie[ Ȋ̪ie[ 
ƛœĔΛȂ ƛœĮ̿ȓΛ ƛœĔΛȂ ƛœĮ̿ȓΛ 
Zc̂ 
ϋn=15ό 
13.9ĔΛ 
(6.4) 
203.3˅ 
(104.5) 
13.8ĔΛ 
(4.4) 
288.8˅ 
(105.7) 
akVd̂ 
ϋn=15ό 
58.9ĔΛ 
(8.9) 
713.2˅ 
(142.6) 
42.6ĔΛ 
(20.5) 
947.2˅ 
(256.6) 
()ò7ɆɳÛƔ 
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 ȝƶ4ύ˓ 3−12̭6[cpŘ˔4-/̵/
ĔΛȂ4Μ"/ύpi
e[07ύZc̂ϋ36.8 ĔΛό7akVd̂ϋ40.5 ĔΛόGIDȟǌ4
ƅ31ʼ͌ K)ϋt(28)= 3.36, p<.01ό
Ȉ0ύȊ̪ie[4Μ"/7ύZc
̂ϋ31.2 ĔΛό7akVd̂ϋ28.5 ĔΛόGIDȟǌ4ţ1ʼ͌ K)
ϋt(28)= 2.42, p<.05ό
ȓΛ4Μ"/7ύZc̂ϋpie[Ϗ1030.2˅ύȊ
̪ie[Ϗ535.1˅ό6ȈakVd ϋ̂pie[Ϗ786.3˅ύȊ̪ie[ 357.3
˅όGIDȟǌ4Ηϋpie[ t(28)= 44.29, p<.01ϐȊ̪ie[ t(28)=41.12 p<.01ό
 
 
˓ 3−12̭ [cpŘ˔6ĔΛȂ1Į̿ȓΛ 
 [cpŘ˔ 
pie[ Ȋ̪ie[ 
ƛœĔΛȂ ƛœĮ̿ȓΛ ƛœĔΛȂ ƛœĮ̿ȓΛ 
Zc̂ 
ϋn=15ό 
36.8ĔΛ 
(11.4) 
1030.2˅ 
(307.9) 
31.2ĔΛ 
(12.4) 
535.1˅ 
(134.6) 
akVd̂ 
ϋn=15ό 
40.5ĔΛ 
(6.8) 
786.3˅ 
(147.0) 
28.5ĔΛ 
(6.3) 
357.3˅ 
(145.8) 
()ò7ɆɳÛƔ 
 
 ˓ 3−13̭7[V6ǞëņȂ1 1ņ)I6ZqȂNʿ"/J
ie[ï4ύ
Zc̂7akVd̂1ɖͰ"/[VǞëņȂȟǌ4ƅ31ʼ
͌ K)ϋpie[ t(28)= 15.02ύp<.01ϐȊ̪ie[ t(28)= 12.83ύp<.01ό
Ȉ0ύ
ZqȂ4Μ"/7ύie[1D4ύZc̂1akVd̂Λ06
ȟǌƔ7ʼ͌ K3,)ϋpie[ t(28)= 1.19ύn.s.ϐȊ̪ie[ t(28)= 1.57ύn.s.ό
 
 
˓ 3−13̭ [V6ǞëņȂ1 1ņ)I6ZqȂ 28) 
 ƛœǞëņȂϋƥ=Ȃό ƛœZqȂ 
pie[ Ȋ̪ie[ pie[ Ȋ̪ie[ 
Zc̂ 
ϋn=15ό 
10.4ņ 
(4.5) 
14.8ņ 
(4.8) 
1.8͎ 
(0.6) 
1.8͎ 
(1.4) 
akVd̂ 
ϋn=15ό 
21.3ņ 
(3.4) 
27.8ņ 
(10.6) 
2.2͎ 
(1.1) 
2.5͎ 
(1.6) 
()ò7ɆɳÛƔ 
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4.1 /Im-{lvr}ot 
 Ȧˑ07ύZc K)ǉŜNÿʓ")ŝĮ1ύakVdNÿʓ")ŝ
Į10ύ̪ɽ̆6ǅ̅ʇǎ1ˠ˂ʤ̡͟26G4ʜ3JN̑ɢùȭHȎH4$
J
ǅ̅ʇǎ17ύǉŜ̪Ďȓ6Ϋ 6ˈƢ1ύ'6Ϋ l[e")ʇǎ06Ϋ 
36ύJ7˵Ƭ")ʇǎ06Ϋ 361,)ύ26G3ʇǎ06Ϋ 36
NĤIJ
ˠ˂ʤ̡͟17ύ˵ƬFǂύɱͨ3ʇǎ6ˈƢNǩ$Ƀǃ0J
˵
Ƭ")ʇǎ06Ϋ 7ˠ˂ʤ̡͟NυCJ1D̅HKύǅ̅ʇǎ1ˠ˂ʤ̡͟7ʉː
0J1ȆŴ7øȬ3
 
 ǅ̅ʇǎG:ˠ˂ʤ̡͟NǭJ)C6̑ɢǩɆ1"/ύαɢ̑ɢìÃ4ĚCJćĮ
ϋαɢĴȟʌόύβɢ̑ɢìÃ4ĚCJćĮϋβɢĴȟʌόύαɢ1 βɢ6ɖʌϋβώαόN
ʓJ
αɢĴȟʌ7l[eFΫ 6ʇǎNʿ$ǩɆ0ύl[e-Ϋ "/J
ʇǎ>2ÙŠĉ$J 1), 2)
βɢĴȟʌ7ύǅ̅ʇǎ1ΜͽǆυǩɆ0Iύ˵Ƭ-
Ϋ ")ʇǎυ>2ÙŠĉ$J 3)
$3M+ύǅ̅ʇǎ6+ύΫ ")ʇǎ4
Jl[e6ˈƢυʇǎN αɢĴȟʌ4G,/ύΫ ")ʇǎ4J˵Ƭ6ˈƢ
υʇǎN βɢĴȟʌ4G,/ȎH4$J1øȬJ
ˠ˂ʤ̡͟7ύαɢĴȟʌ1
βɢĴȟʌ6ɖϋβώαό4G,/ȎH4$J1øȬJ
ˠ˂ʤ̡͟4G,/Ť̑ʥͤ
6ɥǆƢυ3J1ύ̙4ì/6̑ɢ6Ǭƙɭƅ$Jύαɢ1ɖͰ"/ βɢ7ɭƅ
6ˈƢƅ3)Cύʪſʤ4ĴȟʌŠŤ$J
'6)Cύβώα7ύˠ˂ʤ̡͟Fǂ
ǍŤŝĮ4Šĉ"ύǂΆǍŤŝĮ47ɭƅ$J 4)
 
 
4.2 2W 
 ˓ 2 ˑ0ʿ")ʻˌ¹͑6+ύǅ̅ʇǎG:ˠ˂ʤ̡͟4Μ$Jʻˌ¹͑ϋʻˌ¹
͑ 1ύʻˌ¹͑ 3ύʻˌ¹͑ 4ύʻˌ¹͑ 5ύʻˌ¹͑ 8ύʻˌ¹͑ 9ύʻˌ¹͑ 10ό4ſ"
/̑ɢ̽ȭNΆʓ$J
'6)Cύʻˌ¹͑N̑ɢǩɆ6ǆͤ4ĮM&/ύ¸6Æɀ¹
͑ 1HÆɀ¹͑ 10<1̢1"ͳO*ϋÆɀ¹͑1ʻˌ¹͑6¹͑ʛĬ7ſǀ"/Jό
 
 
2W 1.  [VǞë4/ύpie[1Ȋ̪ie[6Ȉ0ύZ
c̂7akVd̂GID αɢĴȟʌυύβɢĴȟʌ1 βώ
α7Â
 
 
2W 3. ͥɼ13Jd4/ύpie[07ύZc̂7
akVd̂GID αɢĴȟʌυύβɢĴȟʌ1 βώα7Â
 
2W 4. ͥɼ13Jd4/ύȊ̪ie[07ύZc̂7a
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kVd̂GID αɢĴȟʌÂύβɢĴȟʌ1 βώα7υ
 
 
2W 5. Õþ6d4/ύpie[1Ȋ̪ie[6Ȉ0ύZ
c̂7akVd̂GID αɢĴȟʌυύβɢĴȟʌ1 β
ώα7Â
 
 
2W 8. [cpŘ˔4/ύpie[1Ȋ̪ie[6Ȉ0ύZ
c̂7akVd̂GID αɢĴȟʌυύβɢĴȟʌ
1 βώα7Â
 
 
2W 9. Zc̂4/ύͥɼ13Jd1Õþ6d7[V
ǞëF[cpŘ˔GID βɢĴȟʌ1 βώαυ
 
 
2W 10. Zc̂4/ύpie[6dΝ̹1[c
pŘ˔07ύie[Κũʩƶ4ɖ=/ie[˪©ʩą7ύβɢĴȟʌ1 β
ώαÂ
 
 
4.3 M1 
 ̑ɢɯŴń6ĎÆ̚0ΌɍƘ4̿ɯ K3,)ŝĮύie[ĘÁ0ùȭHΤŢ
")
'6˭ȯύZc̂07pie[ 1 ºύakVd̂07
pie[ 1º1Ȋ̪ie[ 2ºϋ+ 1º7pie[1İ°ʅόύƥ= 4º6o
iNΤŢ")
̑ɢ̽ȭ6ſ͞1")oiȂN˓ 4−1 ̭4ʿ$
3ύùȭſ͞1$
JoiȂ7šM,/Jύ[VǞë1ͥɼ13JdύÕþ6dύ[c
pŘ˔4-/ύ˓ 3−9̭H˓ 3−12̭0ʿ")ĔΛȂFĮ̿ȓΛ6ùƖ1ȟǌ3Ɣ7
ʑ#/3 5)
3ύĭǩɆ4JŵτĞĉ̆6ùƖ7µΕϋͣȅ 15ό0ʿ"/J
 
 
˓ 4−1̭ ùȭſ͞1")oiȂ 
 pie[ Ȋ̪ie[ 
Zc̂ 14º 15º 
akVd̂ 14º 13º 
̿ 28º 28º 
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 ¸Ρύ1ηH 4η07ύ[VǞë1ͥɼ13JdύÕþ6dύ[cp
Ř˔6'K(K6̪Ďɕ4Zc̂1akVd̂07ύ̪ɽ̆6ǅ̅ʇǎ
G:ˠ˂ʤ̡͟26G4ʜ3J66̂ΛƔNʿ$
'6ƶύ5η07ύǅ̅ʇǎ
G:ˠ˂ʤ̡͟6̪Ď4GJ΅ϋ̪ĎƔόύ6 η07ύǅ̅ʇǎG:ˠ˂ʤ̡͟6ie
[Ϳ̪ʇɟ06΅ϋͿƢƔόNʿ$
 
 
4.3.1 % 
 ˓ 4−1ŋG:˓ 4−2ŋ7ύ[VǞë4J αɢĴȟʌ1 βɢĴȟʌύβώαNʿ"
)D60J
˓ 4−1 ŋ7pie[ύ˓ 4−2 ŋ7Ȋ̪ie[6D60J
3ύ
ŋ 6 0 ɼ7Ğĉ̆ɕ6ĭǩɆ6ie[ìÃNͺ")ƛœÙ0Iύ'K4ſ"/Ğĉ̆
ɕ6[VǞë4JĭǩɆ6ƛœÙ16Ɣù6ùƖN}lp"/J
 
 αɢĴȟʌ7ύpie[ϋF(1,26)=2.61, n.s.ό0DȊ̪ie[ϋF(1,26)=1.86, n.s.ό
0DύȟǌƔʼ͌ K3,)
βɢĴȟʌ7ύpie[07ύZc̂
7akVd̂1ɖͰ"/υύ6Ɣʜ4Μ"/ȟǌàĲϋF(1,26)=3.44, p<.10ό
ʼ͌ K)
""ύȊ̪ie[07ύZc̂7akVd̂1ɖͰ"/
ȟǌ4Â1ʼ͌ K)ϋF(1,26)=45.23, p<.01ό
βώα7 βɢĴȟʌ1İɅ6àĲNʿ
"ύpie[07ύZc̂7akVd̂1ɖͰ"/ȟǌ4υ
ϋF(1,26)=9.16, p<.01όύȊ̪ie[07ύZc̂7akVd̂1ɖͰ"/
ȟǌ4Â1ʼ͌ K)ϋF(1,26)=17.56, p<.01ό
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                                     ** p<.01ύ † p<.10ύn.s. ȟǌàĲɾ" 
˓ 4−1ŋ [VǞëϏpie[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                    ** p<.01ύn.s. ȟǌàĲɾ" 
˓ 4−2ŋ [VǞëϏȊ̪ie[  
-0.6 
-0.4 
-0.2 
0 
0.2 
0.4 
0.6 
	
		
		
	
α(n.s.) β† β/α** 
-0.6 
-0.4 
-0.2 
0 
0.2 
0.4 
0.6 
	*
*		*
*		*
*	
α(n.s.) β β/α** 
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4.3.2 [;tu} 
 ˓ 4−3ŋG:˓ 4−4ŋ7ύͥɼ13Jd4J αɢĴȟʌ1 βɢĴȟʌύβώα
Nʿ")D60J
˓ 4−3ŋ7pie[ύ˓ 4−4ŋ7Ȋ̪ie[6D60J
 
 αɢĴȟʌ7ύpie[07ύZc̂akVd̂GIDȟǌ4
υϋF(1,26)= 20.57, p<.01ό
ȈύȊ̪ie[07ύαɢĴȟʌ4Μ"/̂Λ06Ɣʜ
7͌CHK3,)ϋF(1,26)= 1.19, n.s.ό
βɢĴȟʌ7ύpie[07ύZc
̂7akVd̂1ɖͰ"/ȟǌ4Â1ù,)ϋF(1,26)= 6.95, p<.05ό

Ȉ0ύȊ̪ie[07ύZc̂7akVd̂1ɖͰ"/ȟǌ4υ1
ù,)ϋF(1,26)= 9.01, p<.01ό
βώα7ύpie[07ύZc̂7a
kVd̂1ɖͰ"/ȟǌ4ÂϋF(1,26)=8.80, p<.01όύȊ̪ie[07ύZc
̂7akVd̂1ɖͰ"/ȟǌ4υ1ù,)ϋF(1,26)= 7.68, p<.01ό
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                                                                                                  ** p<.01ύ * p<.05  
˓ 4−3ŋ ͥɼ13JdϏpie[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        ** p<.01ύ* p<.05ύn.s. ȟǌàĲɾ" 
˓ 4−4ŋ ͥɼ13JdϏȊ̪ie[  
-0.4 
-0.3 
-0.2 
-0.1 
0 
0.1 
0.2 
0.3 
0.4 
	*
*		*
*		*
*	
α β β/α** 
-0.4 
-0.3 
-0.2 
-0.1 
0 
0.1 
0.2 
0.3 
0.4 
	*
*		*
*		*
*	
αn.s. β β/α* 
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4.3.3 w 
h ˓ 4−5 ŋG:˓ 4−6 ŋ7ύÕþ6d4J α ɢĴȟʌ1 β ɢĴȟʌύβώα Nʿ
")D60J
˓ 4−5ŋ7pie[ύ˓ 4−6ŋ7Ȋ̪ie[6D60J
 
 αɢĴȟʌ7ύpie[4/DȊ̪ie[4/DύZc̂7a
kVd̂4ɖ=/ȟǌ4υ1ʼ͌ K)ϋpie[ F(1,26)=51.34, 
p<.01ϐȊ̪ie[ F(1,26)= 20.79, p<.01ό
βɢĴȟʌ7ύpie[4/DȊ̪i
e[4/DύZc̂7akVd̂4ɖ=/ȟǌ4Â1ʼ͌ 
K)ϋpie[ F(1,26)=22.08, p<.01ϐȊ̪ie[ F(1,26)= 12.43, p<.01ό
βώα7ύ
pie[4/DȊ̪ie[4/DύZc̂7akVd̂4
ɖ=/ȟǌ4Â1ʼ͌ K)ϋpie[ F(1,26)=18.33, p<.01ϐȊ̪ie[
F(1,26)=22.35, p<.01ό
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                                                                                                              ** p<.01  
 4−5 
		 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                              ** p<.01  
 4−6 	 
-0.4 
-0.3 
-0.2 
-0.1 
0 
0.1 
0.2 
0.3 
0.4 
	*
*		*
*		*
*	
α β β/α** 
-0.4 
-0.3 
-0.2 
-0.1 
0 
0.1 
0.2 
0.3 
0.4 
	*
*		*
*		*
*	
α β β/α** 
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4.3.4 K 
h ˓ 4−7 ŋG:˓ 4−8 ŋ7ύ[cpŘ˔4J α ɢĴȟʌ1 β ɢĴȟʌύβώα
Nʿ")D60J
˓ 4−7ŋ7pie[ύ˓ 4−8ŋ7Ȋ̪ie[6D60J
 
 αɢĴȟʌ7ύpie[ϋF(1,26)= 0.11, n.s.ό4/DȊ̪ie[ϋF(1,26)= 1.32, 
n.s.ό4/DύȟǌƔʼ͌ K3,)
β ɢĴȟʌ7ύpie[07ύZ
c̂7akVd̂1ɖͰ"/ȟǌ4υ1ù,)ϋF(1,26)= 6.65, 
p<.05ό
Ȉ0ύȊ̪ie[07ύȟǌ3Ɣʜʼ͌ K3,)ϋF(1,26)= 0.42, n.s.ό
β
ώα7ύpie[07ύZc̂7akVd̂1ɖͰ"/ȟǌ4υ
1ʼ͌ K)ϋF(1,26)= 3.84, p<.10όύȊ̪ie[07ύȟǌ3Ɣʜʼ͌ K3,
)ϋF(1,26)= 0.18, n.s.ό
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                                                              * p<.05ύ†p<.10ύn.s. ȟǌàĲɾ" 
˓ 4−7ŋ [cpŘ˔Ϗpie[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
n.s. ȟǌàĲɾ" 
˓ 4−8ŋ [cpŘ˔ ϏȊ̪ie[  
-0.4 
-0.3 
-0.2 
-0.1 
0 
0.1 
0.2 
0.3 
0.4 
	*
*		*
*		*
*	
α(n.s.) β β/α+ 
-0.4 
-0.3 
-0.2 
-0.1 
0 
0.1 
0.2 
0.3 
0.4 
	
		
		
	
α(n.s.) β(n.s.) β/α(n.s.) 
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4.3.5 Svz} O="tLGCZRw_i 
 'K(K6̂ò4Jύ[VǞëύͥɼ13JdύÕþ6dύ[c
pŘ˔6ĭ̪ĎΛ6ǅ̅ʇǎ1ˠ˂ʤ̡͟6΅ϋ̪ĎƔόNɖͰ")˭ȯNʿ$
 
 Zc̂4Μ$J˭ȯHʿ$
αɢĴȟʌNɖͰ")1Lύpie[
4/ȟǌàĲʼ͌ K)ϋF(3,39)=2.49, p<.10ό
""ύBonferroni6ȈɡNʓ)
ţΑɖͰ07ύ'K(K6̪ĎΛ4Jȟǌ3Ɣʜ7ʼ͌ K3,)
ȈύȊ̪i
e[4/7ȟǌƔʼ͌ K3,)ϋF(3,42)=0.79, n.s.ό
ɋ4ύβɢĴȟʌNɖͰ"
)1Lύpie[4/ȟǌàĲʼ͌ K)ϋF(3,39)=2.86, p<.10όύţΑɖ
Ͱ07ύ'K(K6̪ĎΛ4Jȟǌ3ƔʜNʼ͌$J1øȬ3,)
Ȋ̪ie
[4/7ȟǌƔʼ͌ KϋF(3,42)=3.41, p<.05όύţΑɖͰN̪,)˭ȯύͥɼ13J
d7[VǞë4ɖ=/ 5ϊəɳ0ȟǌ4Ùυ1ù,)
'6´6̪ĎΛ0
7ȟǌ3Ɣ7ʼ͌ K3,)
ȝƶ4ύβώα NɖͰ")1Lύpie[4
/ȟǌàĲʼ͌ K)ϋF(3,39)=2.57, p<.10όύţΑɖͰ07ύ'K(K6̪ĎΛ4
Jȟǌ3ƔʜNʼ͌$J1øȬ3,)
Ȋ̪ie[4/7ȟǌƔʼ͌ K
ϋF(3,42)=3.60, p<.05όύţΑɖͰN̪,)˭ȯύͥ ɼ13Jd7[VǞë4ɖ=/ 5ϊ
əɳ0ȟǌ4Ùυ1ù,)
'6´6̪ĎΛ07ȟǌ3Ɣʼ͌ K3,)
 
 ɋ4akVd̂4Μ$J˭ȯNʿ$
αɢĴȟʌNɖͰ")1Lύpie
[4/ȟǌƔʼ͌ K)ϋF(3,39)=6.56, p<.01ό
ţΑɖͰN̪,)1Lύ[VǞ
ë7ͥɼ13Jd1Õþ6dGID 5ϊəɳ0ȟǌ4Ùυ1ʼ͌ K)

'6´6̪ĎΛ47ȟǌ3Ɣ7ʼ͌ K3,)
ȈύȊ̪ie[4/ȟǌ3Ɣʜ
7ʼ͌ K3,)ϋF(3,36)=1.60, n.s.ό
ɋ4ύβɢĴȟʌNɖͰ")1Lύpi
e[4/ȟǌƔJ1ʼ͌ K)ϋF(3,39)=10.90, p<.01ό
ţΑɖͰ6˭ȯHύ
ͥɼ13Jd1Õþ6d7[VǞë1[cpŘ˔GID 5ϊəɳ0ȟǌ
4Ùυ1ù,)
Ȉ0ύ'6´6˫AĮM&47ȟǌ3Ɣʼ͌ K3,
)
Ȋ̪ie[4/DȟǌƔJ1ʼ͌ K)ϋF(3,36)=16.35, p<.01ό
ţΑɖ
Ͱ6˭ȯHύ5ϊəɳ0ͥɼ13Jd7[VǞë1Õþ6dGIDȟǌ4Ù
Âύ[cpŘ˔7[VǞë1Õþ6dGIDȟǌ4ÙÂ1ù,
)
Ȉ0ύ'6´6˫AĮM&47ȟǌ3Ɣʼ͌ K3,)
ȝƶ4ύβώα NɖͰ
")1Lύpie[4/ȟǌƔʼ͌ KϋF(3,39)=19.51, p<.01όύţΑɖͰ
Hύͥ ɼ13JdG:Õþ6d7[VǞë1[cpŘ˔GID 5ϊə
ɳ0ȟǌ4Ùυ1ù,)
'6´6̪ĎΛ47ȟǌ3Ɣʼ͌ K3,)

Ȋ̪ie[4/DȟǌƔʼ͌ KϋF(3,36)=13.43, p<.01όύţΑɖͰN̪,)1Lύ
5ϊəɳ0ͥɼ13Jd7[VǞë1Õþ6dGIDȟǌ4ÙÂύ[c
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pŘ˔7[VǞë1Õþ6dGIDȟǌ4ÙÂ1ù,)
Ȉύ'6
´6˫AĮM&47ȟǌ3Ɣʼ͌ K3,)
 
 
4.3.6 ]S=7vz} O="tLGCZRw_i 
 ̪Ďɕ6ie[üȢ1˪Ȣ4Jǅ̅ʇǎ1ˠ˂ʤ̡͟6΅N̵J)C4ύie[
ΚũʩƶϋƮ͉̪Ď6ȝü4̻ž K)ĔΛ6ǩɆÙό1˪©ʩąϋȝƶ4̻ž K)Ĕ
Λ6ǩɆÙό6ǅ̅ʇǎ1ˠ˂ʤ̡͟6΅ϋͿƢƔόNɖͰ")˭ȯNʿ$ϋ˓ 4−2̭ό
 
@%ύ[VǞë07ύZc̂G:akVd̂1D4ύie[Κũ
ʩƶ1˪©ʩą6 αɢĴȟʌύβɢĴȟʌύβώα6ȟǌƔ7ʼ͌ K3,)
 
 ɋ4ύdΝ̹07ύZc̂0 β ɢĴȟʌ1 βώα 6΅ʼ͌ K)
β
ɢĴȟʌ7ύpie[4/ύie[Κũʩƶ4ɖ=/ie[˪©ʩą6ȈÂ
ȟǌàĲJϋF(1,13)=4.09, p<.10ό
Ȋ̪ie[4/7ύie[Κũʩƶ4ɖ=/
ie[˪©ʩą6Ȉȟǌ4υϋF(1,14)=4.64, p<.05ό
βώα7ύpie[07ύi
e[Κũʩƶ4ɖ=/ie[˪©ʩą6Ȉȟǌ4ÂϋF(1,13)=5.68, p<.05όύȊ̪ie[
07ύie[Κũʩƶ4ɖ=/ie[˪©ʩą6Ȉȟǌ4υ1ù,)
ϋF(1,14)=8.05, p<.05ό
 
 ȝƶ4ύ[cpŘ˔07ύZc̂6pie[1akVd
̂6Ȋ̪ie[0ύβ ɢĴȟʌ1 βώα 6΅ʼ͌ K)
Zc̂4J β
ɢĴȟʌ7ύpie[07ύie[Κũʩƶ4ɖ=/ie[˪©ʩą6Ȉȟǌ4
ÂϋF(1,13)=4.92, p<.05ό
@)ύβώαDύie[Κũʩƶ4ɖ=/ie[˪©ʩą6Ȉ
ȟǌ4ÂϋF(1,13)=3.56, p<.10ό
akVd̂4J βɢĴȟʌ7ύȊ̪ie[4
/ύie[Κũʩƶ4ɖ=/ie[˪©ʩą6Ȉȟǌ4ÂϋF(1,12)=3.30, p<.10ό
ύβώαDie[Κũʩƶ4ɖ=/ie[˪©ʩą6Ȉȟǌ4ÂϋF(1,12)=3.00, p<.10ό
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2 4−26 #5"	8&1(41! , 
 α.$+0 β.$+0 β;α 
 *5  *5  *5 
8& 4 8& 4 8& 4 8& 4 8& 4 8& 4 
	 
) 

 
-0.09 
(0.31) 
-0.10 
(0.28) 
0.03 
(0.33) 
0.04 
(0.39) 
0.11 
(0.17) 
0.12 
(0.20) 
-0.02 
(0.10) 
-0.04 
(0.10) 
0.12 
(0.16) 
0.15 
(0.17) 
-0.1 
(0.23) 
-0.05 
(0.29) 
	 
0.17 
(0.24) 
0.15 
(0.25) 
-0.18 
(0.32) 
-0.15 
(0.28) 
-0.13 
(0.12) 
-0.13 
(0.15) 
0.16 
(0.04) 
0.16 
(0.03) 
-0.17 
(0.57) 
-0.14 
(0.49) 
0.15 
(0.06) 
0.16 
(0.05) 
 
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 
0.09 
(0.29) 
0.10 
(0.28) 
-0.01 
(0.55) 
-0.14 
(0.33) 
0.11 
(0.42)† 
-0.18 
(0.35)† 
-0.16 
(0.66)* 
0.19 
(0.29) * 
0.20 
(0.31)* 
-0.15 
(0.36)* 
-0.17 
(0.34) * 
0.21 
(0.41) * 
	 
0.13 
(0.54) 
-0.03 
(0.32) 
-0.02 
(0.34) 
0.06 
(0.22) 
0.08 
(0.59) 
0.05 
(0.34) 
-0.03 
(0.33) 
0.15 
(0.30) 
0.03 
(0.62) 
0.17 
(0.47) 
0.07 
(0.58) 
0.07 
(0.30) 
WS 
%3 

 
0.05 
(0.32) 
0.05 
(0.27) 
-0.06 
(0.38) 
-0.09 
(0.24) 
0.03 
(0.34)* 
-0.20 
(0.30)* 
-0.02 
(0.38) 
0.09 
(0.24) 
0.01 
(0.29)† 
-0.19 
(0.27)† 
-0.01 
(0.35) 
0.08 
(0.24) 
	 
0.17 
(0.29)  
0.03 
(0.34) 
-0.15 
(8.25) 
-0.03 
(0.16) 
-0.04 
(0.51) 
-0.13 
(0.38) 
0.15 
(0.33)† 
-0.07 
(0.27) † 
-0.13 
(0.38) 
-0.12 
(0.28) 
0.18 
(0.38) † 
-0.07 
(0.13) † 
()-/' 
* p<.05: † p<.10 
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4.4 9L8I4 
 ŽǕǟ)0ɿNu{Vw~A"ŀÿŀÿȕÎŴ/ȕƯȆ/ºǊȕÎțóD+/=
-ăÐ@/-&(ȯDǡ(ɿŀÿȕÎ/°èǅ,@*A@ 2 &/\XO
Dƿ(Ų>-")0ɿŽǢ)ĸ>A"ǸƃDȡəɿ¡ƌȯDƋȧ@ 
 
4.4.1 US^ 
 OJyŏ¶-&(ɿ¡ƌȯ 1 -(ɿ{qc\XO*ůȕ\XO/Ů)ɿN
u{Vw~Ȃ0T^J~W~Ȃ=?; αƢêŻƺɻɿβƢêŻƺ* βʀα0*
"Ǹƃ)0ɿαƢêŻƺ0ɿŮ/\XO)ŻłġǖȭA,%"βƢêŻƺ
=2 βʀαɿ{qc\XO)0ɿ¡ƌȯ 1*0ɉ-ɿNu{Vw~Ȃ/ŮT^
J~W~Ȃ=?;­Żł-ɻ*ǖȭA"ůȕ\XO)0ɿ¡ƌȯ 1 /Ɋ?
-Nu{Vw~Ȃ/ŮT^J~W~Ȃ=?;­Żł-*ǖȭA" 
 ,C$ɿNu{Vw~A"ŀÿDÄƿ"Āäɿɩ"Ʒń-@yx_O
X/ǝĩ-ɡ(ɿ{qc\XO*ůȕ\XO/Ů)ɿT^J~W~DÄƿ"Ā
ä*Ɯ4(ġǅ@*0Ȣ,ɩ"Ʒń-@Ǽį-ɡ(0ɿ{qc\
XO)0ɿNu{Vw~A"ŀÿDÄƿ"ĀäɿT^J~W~DÄƿ"Āä-
Ɯ4(ɻ*ŝĒA@ǮǙǊȶȑ-ɡ(;ɿæƐ-ɿNu{Vw~A"ŀÿD
Äƿ"ĀäɿT^J~W~DÄƿ"Āä-Ɯ4(ɻ*ŝĒA@Ůɿůȕ\
XO)0ɿT^J~W~DÄƿ"Āä-Ɯ4(ɩ"Ʒń-@Ǽį*ŝ
ĒA@ǮǙǊȶȑ/ǝĩ-ɡ(;ɿT^J~W~DÄƿ"Āä-Ɯ4(*
ŝĒA@A>DȾ7@*ɿOJyŏ¶-ɡ@¡ƌȯ 1 0ɿůȕ\XO/ɩ
"Ʒń-@Ǽįɿ7"ɿǮǙǊȶȑ-ɡ(0śŐA@ɿůȕ\XO/ɩ
"Ʒń-@yx_OX/ǝĩ=2{qc\XO-ɡ(0ƉÖA@ 
 {qc\XO-(ȯƉÖA"ȉŶDȅę@{qc\XO0ɿ1ɾî
ư/ē@0ǖ>Đȯďù@ɿ2ɾ{qcDŸ*ȕƯȍĐȄ
<ľȅD¨;/)@ɿ*ĿȹDŔ%(@/=,Ƽǁ>ɿ{qc\X
O)0ɿƣłƧºĖ<ŀÿƫDǮƆɿƗŀÿDĞ&¶ŋĐȄ(*
-ǏȀA@*ǘíA(@ 6)&7?ɿ\XO/ȕƯȆ0ɩ"Ʒń-
@#),ɿǼįƷń<ǮǙǊȶȑDŃ@ƽā-@*ŁA@ȕƯȆ
Çɇ/=,ƷƟ)@*-Ê(ɿ{qc\XO)0ɿH~kzJ~U/×óɿǇ
ƷɿɣɿĚ¼ơ-&(7*:@	*ŕǘD" /":ɿƋǳĚȵ-Ě@
Ƌǳǫö<À?àǘA(@**,?ɿēɺÙÊȆ/ąH~kzJ~U	*
×ó	ɿǇƷ	ɿɣ	ɿĚ¼ơ	/ A!A/ȮDɯǄ-Ƕ8äC(ɿƋǳD
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ȕ,%"ɿNu{Vw~ȂɎĩ-ƶĒĿ/ɻOJyDŏ¶"ĀäɿƋǳ
Ǹƃ*(ĸ>A@oWĞ,*ïɳ%" 7)OJy/ŏ¶òũ* 1OJy
"?/N}dũDǘ"Ǥ 3−13ȗ>ɿNu{Vw~Ȃ/N}dũĞ,
*¿@/Ǹƃ>ɿÇɇ/ïɳDɕ@":-ɿĞ,OJy)ƋǳDȕ,%"
ƐčǠ@&7?ɿNu{Vw~Ȃ/ēɺÙÊȆ0OJyDĠć@Ļț%"
":-ɿOJyŏ¶)/ȶȑɻ*Ǹƃ-,%"*ľCA@ 
 ůȕ\XO)0ɿȯ/Ɋ?ɿT^J~W~Ȃ0ɿ\XO/ɍȕ-%(ɿƭƲ*
"OJy>ƶĒ/ Web oW<ŀÿDļè"OJy3*ăÐɿɈÊǊ,ŀÿD¶
ŋ(@ƐčǖȭA"¹ü¤Dǘ*ɿÑƦɏ□ȟ´	ɽ□0XoXɽ·ȠÔ
Ƞ0ÒÃ(,ɾDȗɾ>ŜǳDɟČɿÑƦɏ□ƩƠ	ɿǉÃƩƠ	ɿɽƶĒ
/pazçɾ	ɿÑƦɏ□4ź□Hn~c	ɿĘȏɛ}H~ĠĀ	ɿű/½ĠĀ	ɿceLH
ȟ´ƴĀ	3*ăÐ(\XODǵ" A-Ě(ɿNu{Vw~Ȃ0ɿÑƦɏ	
>ŜǳDɟČɿ\XOǵ7)-ÑƦɏ□ȟ´	ɿžĥ	ɿ¾ɸ	ɿÑƦɏ□ƩƠ	
/=-ăÐ"/=-ɿNu{Vw~A"ŀÿ)0ɿƶĒ/ɳ-ɡ(ɿ
Țũ/ŀÿƫ>ĸ>A"ŀÿțǰA(@":oWº)@ǝĩ/Ŝǳđ
@*ɿ7"ɿɡɌ@ŀÿ<ɈÊǊ,ŀÿDĸ@Āä);Ĭƿ²3/y~OƿłA
(@Ǧ/Ƽǁ>ɿǵČƭƲ*"N}dDŕĒ"#/OJy)Ƌǳ@*
áȊ)%"/Ɛč0ɿǤ 3−13ȗ-(ɿNu{Vw~Ȃ/OJyŏ¶òũ
T^J~W~Ȃ/ǰÔũ*Ğ,ɿN}dũ;Ğ,*>;Ų>)@
/=-(ɿNu{Vw~A"ŀÿDÄƿ"ĀäɿOJyŏ¶Ŵ/ɩ"Ʒń
-@Ǽįɿ7"ɿǮǙǊȶȑŎÅA"*ȅ>A@ 
 
4.4.2 ="IJQ[cW 
 ȺƮ*,@oW-&(ɿ¡ƌȯ 3 -(ɿ{qc\XO)0ɿNu{Vw
~Ȃ0T^J~W~Ȃ=?; αƢêŻƺɻɿβƢêŻƺ* βʀα0*"Ê
(ɿ¡ƌȯ 4-(ɿůȕ\XO)0ɿNu{Vw~Ȃ0T^J~W~Ȃ=?; α
ƢêŻƺɿβ ƢêŻƺ* βʀα 0ɻ*"Ǹƃ)0ɿα ƢêŻƺɿ{qc\
XO)0ɿNu{Vw~ȂT^J~W~Ȃ=?;­Żł-ɻɿ¡ƌȯ 3 *Ū
ä(@*ǖȭA"β ƢêŻƺ=2 βʀα ɿ{qc\XO)0ɿNu{
Vw~Ȃ0T^J~W~Ȃ*ƜɁ(ɿ A!A/­Żł-ɿ¡ƌȯ 3 *Ū
ä(@*ǖȭA"ůȕ\XO)0ɿNu{Vw~Ȃ0T^J~W~Ȃ*
Ɯ4(ɿƢêŻƺ-ɡ(0Żłġĸ>A,%";//ɿβ ƢêŻƺ=2 βʀα /
 A!A/­Żł-ɻɿ¡ƌȯ 4*Ūä@*ǖȭA" 
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 ,C$ɿ{qc\XO)0ɿNu{Vw~A"ŀÿDÄƿ"Āäɿɩ"
Ʒń-@yx_OX/ǝĩɻɿɩ"Ʒń-@Ǽį*ŝĒA@
Ê(ɿǮǙǊȶȑ;*ŝĒA@ůȕ\XO)0ɿNu{Vw~A"ŀÿD
Äƿ"Ůɩ"Ʒń-@Ǽįɻ*ŝĒA@æƐ-ɿǮǙǊȶȑ;ɻ
*ŝĒA@,ɿůȕ\XO)0ɿɩ"Ʒń-@yx_OX/ǝĩ-ɡ(
0ɿģưȯƉÖA,%"ɿA0T^J~W~DÄƿ"Āä-ɿɩ"
Ʒń-@yx_OX/ǝĩŁĒ=?;>,%"*ĳɭ(@*ȅ>
A@ɿůȕ\XO-ɡ(0ɿT^J~W~DÄƿ"Āä-ȺƮ*,@o
WɊɎA@":ɿ /Ŵ/ȕƯȆ-0ȶȑ?-*@ȯ)%",
C$ɿɩ"Ʒń-@yx_OX/ǝĩ-ɡ(0ŁĒ*ǅ,@;/)%"ɿ
ȶȑ>,*Ʈ)0Ǝ.ȯ-ķ%(@*Ȣ@A>DȾ7@*ɿȺ
Ʈ*,@oW/ɢȞ-ɡ(ɿ{qc\XODĚȵ-"¡ƌȯ 3 =2ůȕ\X
ODĚȵ-"¡ƌȯ 40śŐA@ 
 
4.4.3 L[cW 
 «Ã/oW-&(ɿ¡ƌȯ 5 )0ɿ{qc\XO*ůȕ\XO/Ů)ɿNu
{Vw~Ȃ0T^J~W~Ȃ=?; αƢêŻƺɻɿβƢêŻƺ* βʀα0*
"Ǹƃ)0ɿαƢêŻƺɿ{qc\XO*ůȕ\XO/Ů)ɿ¡ƌȯ 5/Ɋ?-
Nu{Vw~ȂT^J~W~Ȃ-Ɯ4(Żł-ɻ*ǖȭA"βƢêŻƺ
=2 βʀαɿŮ/\XO)ɿNu{Vw~ȂT^J~W~Ȃ-Ɯ4(Żł-ɿ
¡ƌȯ 5-Ūä(@*ǖȭA" 
 ,C$ɿNu{Vw~A"ŀÿDÄƿ"Āäɿɩ"Ʒń-@yx_O
X/ǝĩ-ɡ(ɿŮ/\XO)ɿT^J~W~DÄƿ"Āä-Ɯ4(ɿɩ"
Ʒń-@yx_OX/ǝĩɻ*ŝĒA@ɩ"Ʒń-@Ǽį-ɡ
(;ɿŮ/\XO)ɿNu{Vw~A"ŀÿDÄƿ"ŮT^J~W~DÄ
ƿ"Āä-Ɯ4(*ŝĒA@æƐ-ɿǮǙǊȶȑ;*ŝĒA@
A>DȾ7@*ɿ«Ã/oW-ɡ@¡ƌȯ 50śŐA@ 
 
4.4.4 `cUVcZ0 
@ }OVcýǥ-&(ɿ¡ƌȯ 8)0ɿ{qc\XO*ůȕ\XO/Ů)ɿN
u{Vw~Ȃ0T^J~W~Ȃ=?; αƢêŻƺɻɿβƢêŻƺ* βʀα0*
"Ǹƃ)0ɿαƢêŻƺ0ɿŮ/\XO)ŻłġǖȭA,%"βƢêŻƺɿ
{qc\XO)0ɿ¡ƌȯ 8 -Ü(Nu{Vw~ȂT^J~W~Ȃ*ƜɁ
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(Żł-ɻ*¿%"Ůɿůȕ\XO)0ɿġǅǖȭA,%"βʀα ;
æƐ-ɿ{qc\XO)0ɿ¡ƌȯ 8 -Ü(ɿNu{Vw~ȂT^J~W~
Ȃ*ƜɁ(Żł-ɻ*ǖȭAɿůȕ\XO)0ɿġǅǖȭA,%" 
 ,C$ɿNu{Vw~A"ŀÿDÄƿ"Āä)%(;ɿɩ"Ʒń-
@yx_OX/ǝĩ-ɡ(0ɿŮ/\XO)ɿT^J~W~DÄƿ"Āä*Ɯ4
(ġǅ@*0Ȣ,ɩ"Ʒń-@Ǽį-ɡ(0ɿ{qc\XO)0ɿ
Nu{Vw~A"ŀÿDÄƿ"ĀäɿT^J~W~DÄƿ"Āä-Ɯ4(ɿɩ
"Ʒń-@Ǽįɻ*ŝĒA@æƐ-ɿǮǙǊȶȑ-ɡ(;ɿT^J
~W~DÄƿ"Āä-Ɯ4(ɻ*ŝĒA@Ůɿůȕ\XO)0ɿNu{
Vw~A"ŀÿDÄƿ"Āä*T^J~W~DÄƿ"Āä)0ɿȕƯȆ/ºǊƷ
ń-ɡ(ġǅ@*0Ȣ,A>DȾ7@*ɿ}OVcýǥ-ɡ@¡
ƌȯ 80ƉÖA@ 
 /=,ǸƃD;">"ȉŶ-0ɿNu{Vw~Ȃ*T^J~W~Ȃ)/}
OVcýǥƐī/ɑ@*ȅ>A@Nu{Vw~Ȃ0ɿɢȞ(@oW
D7*:(Rjɿ}OVcDýǥ@FmyQVw~-oXc(>ºĖ
Dǽɩ(@ƐčȜß>A" 8)ŮɿT^J~W~Ȃ0ɢȞ(@oW/
ɗDǨƀŸ)rsDÞ@țɰ)ɿ}OVcDýǥ(@ƐčǠ" 9)&7?ɿ
Nu{Vw~Ȃ0}OVcýǥ/ƚɦ)¶ŋ@ŀÿDÞŚɔŐ(@":ɿ}
OVcýǥ-@ȕƯȆ3/ȶȑɻ,%"*ľCA@ A-Ě(ɿT^
J~W~Ȃ0oWɢȞ/ƚɦ)¶ŋ@ŀÿ/ÞŚɔŐđ("":ɿ}OV
cýǥ-@ȕƯȆ3/ȶȑɿNu{Vw~Ȃ=?;%";/*ľCA@ 
  /)ɿ{qc\XO)/8ɿɩ"Ʒń-@Ǽįɿ7"ɿǮǙǊȶȑ-&
(Nu{Vw~A"ŀÿDÄƿ"Āä*T^J~W~DÄƿ"Āä)/ġǅ
ǖȭA"ɿA0\XO/Ŀȹ-Ⱥó@;/*ŝƪA@Ǥ 3−12ȗ)0ɿNu
{Vw~A"ŀÿDÄƿ"Āä*T^J~W~DÄƿ"Āä/A-(
;ɿ{qc\XO/}OVcýǥŴɠ0ůȕ\XO/ǰ 2 ¬/Ŵɠ*,%(@
*¿@,C$ɿ{qc\XO)0ɿÝɩ"ŀÿD{qc*(7*:@Ļ
ț@":ɿůȕ\XO=?;ɿ¶ŋ"ŀÿ/ŪƼ<»ǽɩ,+-Ě(ƣłDŌ
Ļț?ɿ}OVcýǥ-@ǝĩ/Ŵɠ*ÌÉDȸ<(@*ľCA@ A
-Ě(ɿůȕ\XO)0ɿ{qc\XO-Ɯ4(ɿ¶ŋ"ŀÿ/ŪƼ<»ǽɩ,+
DȕĻțĿǍĚǊ-*ŁAɿoW>ɀɂ@/8)ɿ{qc\X
O5+/}OVcýǥȕCA,%"*ȅ>A@/=,ȉŶ>ɿ{q
c\XO)/8ɿȂɠ/ġǅȟęA"*ŝƪA@ 
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 "#ɿŽɮÇÔ)ɇ4"=,ɿNu{Vw~DÄƿ"Āä*T^J~W~D
Äƿ"Āä)/}OVcýǥƐī/ɑ-=%(ºǊƷń-ġǅȟęA"*Ǹ
Ȳ@-0ɿȕƯȆ+/ŴƮɽȕÎɾ)ŀÿD¶ŋ(@/DŲ>-@Ļț
@ /":ɿȕƯȆ/ŀÿ¼Ƽ/Ʒń-ɡ@¿Ƃ/ǸƃɽǤ 5 ǢɾDȅŇɿǸȲ
D½Ļț@  
 
4.4.56KOQ4#I1,(<5L 
@ OJyŏ¶*ȺƮ*,@oW/ɢȞɿ«Ã/oW/ɢȞɿ}OVcýǥ/ãȕÎ
/ɡ§-&(ɿ¡ƌȯ 9 -(ɿNu{Vw~Ȃ)0ɿȺƮ*,@oW*«Ã
/oW0OJyŏ¶<}OVcýǥ=?; βƢêŻƺ* βʀαɻ*"Ǹƃ
>ɿNu{Vw~Ȃ0ɿ{qc\XO)0ɿĚȵ*,@ȕÎ/ɠ)Żł,ġǅǖȭ
A,%"ůȕ\XO)0ɿȺƮ*,@oWOJyŏ¶*ƜɁ( βƢêŻƺ* β
ʀαŻł-ɻɿ¡ƌȯ 9*Ūä(@*ǖȭA",ɿT^J~W~Ȃ
0ɿ{qc\XO)0ɿȺƮ*,@oW*«Ã/oWOJyŏ¶<}OVc
ýǥ*ƜɁ( βƢêŻƺ* βʀαŻł-ɻ*ǖȭA"ůȕ\XO)0ɿOJ
yŏ¶*«Ã/oWȺƮ*,@oW*}OVcýǥ*ƜɁ( β ƢêŻƺ* β
ʀαŻł-ɻ*ǖȭA" 
 Nu{Vw~A"ŀÿDÄƿ"Āäɿ{qc\XO)0ɿOJyŏ¶*ȺƮ*
,@oWɿ«Ã/oWɿ}OVcýǥ/·(/ȕÎ/ɠ)ȕƯȆ/ºǊƷń-ɡ
(ġǅ@*0Ȣ,Ůɿůȕ\XO)0ɿȺƮ*,@oW0OJyŏ¶*
ƜɁ(ɿɩ"Ʒń-@Ǽįɿ7"ɿǮǙǊȶȑɻ*ŝĒA@ADȾ
7@*ɿȕÎɠ/ɡ§-ɡ@¡ƌȯ 9 0ɿůȕ\XO-@ȺƮ*,@oW*
OJyŏ¶/ɡ§-&(0ȯśŐA@ɿ{qc\XO-@ãȕÎ
ɠ/ɡ§ɿ7"ɿůȕ\XO-@ȺƮ*,@oW*OJyŏ¶Ą/ȕÎ/ɡ§-
&(0ȯƉÖA@ 
 Nu{Vw~A"ŀÿDÄƿ"Āäɿ{qc\XO)0ɿȯ·(ƉÖA
"ȕÎġ-ɡ@Ǖǟȯ)0ɿɌ/ŀÿȕÎ/)ȕƯȆ/ľȅƷń<ǮǙǊȶȑ
-ăÐ@Dȯ*(ȦĒ"{qc\XO-ɡ@A7)/Ǹƃ>ɿ
Nu{Vw~A"ŀÿDÄƿ"ĀäɿoWɢȞ-@ȕƯȆ/ȶȑD@;
/)@*ǖȭA(@æŴ-ɿ{qc\XO)0ɿ}OVcýǥ-
(ȕƯȆ/ȶȑDɻ:@*;ǖȭA(@,C$ɿ}OVcýǥ-@ȶ
ȑɻ7%"*)ɿãȕƯɠ/ġǅĸ>A-,%";/*ȅ>A@ 
 Ůɿůȕ\XO)0ɿȺƮ*,@oWOJyŏ¶=?;ɿɩ"Ʒń-@
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Ǽįɿ7"ɿǮǙǊȶȑɻ*ŝĒA"/ȟę/ȉŶ-0ɿNu{Vw~A
"ŀÿDÄƿ"Āäɿ¸/ŀÿ/Þ?Ƀ8ȺƮ*,@oW)ȕCA(@áȊĿ
ɻɿ /":ɿNu{Vw~A"ŀÿDÄƿ"Āä/ /ȕÎ*ƜɁ"Ā
äɿıȪȕÎ)0ɿȕƯȆ/ɩ"Ʒń-@Ǽį*ǮǙǊȶȑɻ,%(@*
ľCA@ (ɿA7)ɇ4("=-ɿůȕ\XO-(Nu{Vw~A
"ŀÿDÄƿ"ĀäɿOJyŏ¶)0ɿƭƲ*"OJyDŏ¶@#);Ƌǳá
Ȋ)%"":-ɿȕƯȆ-Ě@ȶȑŎÅA@°è%"/=,ȉŶ>ɿ
\XO-(ƜɁǊĖų,ȕÎ)@OJyŏ¶*ɿ\XO-(ȕƯȆ3/ȶȑ
Ź;ɻ7@*ȅ>A@ȺƮ*,@oW/ɠ-(ġǅȟƪA";/*ľCA@
 (ɿůȕ\XO)/8ȟęA"*-&(0ɿůȕ\XO/Āäɿ\XO/Ŀȹ
>Ŝǳ/Ěȵ*,@ŀÿȌĆ)@":ɿȕƯȆ/ȶȑɻ,%"*-=%(ɿ
OJyŏ¶*/ġǅɴȔ-ƻA"*ŝƪ@ /":ɿȕƯȆ/ºǊƷńƍǣ-ǅ
,@ 2&/ȕÎ-=@Ǹƃ)@*ř@*;½Ɓ@ 
 T^J~W~DÄƿ"Āä-0ɿ{qc\XO-(ɿȺƮ*,@oW*«
Ã/oWOJyŏ¶<}OVcýǥ*ƜɁ(ɿɩ"Ʒń-@Ǽįɿ7
"ɿǮǙǊȶȑɻ*ŝĒA@7"ɿůȕ\XO-(ɿOJyŏ¶*«Ã/o
WȺƮ*,@oW*}OVcýǥ*ƜɁ(ɩ"Ʒń-@Ǽįɿ7"ɿ
ǮǙǊȶȑɻ*ŝĒA@,C$ɿT^J~W~DÄƿ"Āä-0ɿŰĵǕ
ǟ);ǘíA(@=-ɿoWɢȞɽȺƮ*,@oWɿ«Ã/oWɾ0OJy
ŏ¶<}OVcýǥǦ/\XO-ȕCA@/ȕÎ-Ɯ4(ɿȕƯȆİǼį<
ȶȑDŃ@*Ų>-,%" 
 Ůɿůȕ\XO)0ɿ«Ã/oW}OVcýǥ=?;ɩ"Ʒń-@
Ǽįɿ7"ɿǮǙǊȶȑɻ*¿%"T^J~W~DÄƿ"Āä/ŀÿ/
Þ?Ƀ8-&(ȅ@*ɿȺƮ*,@oW)0ȄņǊ,FOZX-Ɩ7@*ɿŀÿ
/Þ?Ƀ8/ĺ«Ã/oW)%"*>;ɿ«Ã/oW-@ȶȑɻ
,?ɿȺƮ*,@oW-@ȶȑ,@*ŝƪA@}OVcýǥ-&
(0ɿT^J~W~Ȃ0oWɢȞ/ƚɦ)ŀÿ/ÞŚɔŐDȕ,%(@*>;ɿ
OJyŏ¶<«Ã/oW=?;ȶȑ,%"*ľCA@A>/Ƽǁ>ɿT
^J~W~Ȃ-@ȕÎɠ/ɡ§Ŀ;">A"*ȅ>A@ 
 
4.4.6 YXU>6# KOQ4#I1,(<5L 
 \XOɍȕƷƟ-=@ľȅƷń*ǮǙǊȶȑ/ăÐ-&(ɿ¡ƌȯ 10)0ɿNu{
Vw~A"ŀÿDÄƿ"Āäɿ{qc\XO/oWɢȞ*}OVcýǥ)
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0ɿ\XOɟČǌĶ-Ɯ4(\XOǵǌÇ0ɿβ ƢêŻƺ* βʀα *"Ǹƃ
>ɿoWɢȞ-ɡ(ɿβ ƢêŻƺ)0ɿ¡ƌȯ 10 /Ɋ?ɿ\XOɟČǌĶ-Ɯ4(
\XOǵǌÇ/ŮŻł-*ǖȭA"βʀα)0ɿ¡ƌȯ 10/Ɋ?ɿ\X
OɟČǌĶ-Ɯ4(\XOǵǌÇ/ŮŻł-*ǖȭA"ŹĶ-ɿ}O
Vcýǥ-ɡ(ɿβ ƢêŻƺ)0ɿ¡ƌȯ 10 /Ɋ?ɿ\XOɟČǌĶ-Ɯ4(\X
OǵǌÇ/ŮŻł-*ǖȭA"βʀα)0ɿ¡ƌȯ 10/Ɋ?ɿ\XOɟ
ČǌĶ-Ɯ4(\XOǵǌÇ/ŮŻł-*ǖȭA" 
 ,C$ɿNu{Vw~A"ŀÿDÄƿ"Āäɿ{qc\XO/oWɢȞ)
0ɿȕƯȆ/ɩ"Ʒń-@Ǽįɿ>-ɿǮǙǊȶȑ-ɡ(0ɿ\XOɟČǌ
Ķ=?;\XOǵǌÇ/Ů*ŝĒA@{qc\XO/}OVcý
ǥ)0ɿȕƯȆ/ɩ"Ʒń-@Ǽįɿ>-ɿǮǙǊȶȑ-ɡ(0ɿ\XOɟ
ČǌĶ=?;\XOǵǌÇ/Ů*ŝĒA@A>DȾ7@*ɿ{q
c\XO/\XOɍȕƷƟ-ɡ@¡ƌȯ 100śŐA@ 
 
4.5 .LMIN 
 ŽǢ)0ɿNu{Vw~A"ŀÿDÄƿ"ŀÿȕÎ-ɡ(ɿȋƢȡƂ-=%(
ēɺÙÊȆ/ľȅƷńɽɩ"Ʒń-@yx_OX/ǝĩɿɩ"Ʒń-@
Ǽį/ǝĩɾ=2ǮǙǊȶȑDŲ>-" /ǸƃɿNu{Vw~A"ŀÿD
Ƿǁ@*)ɿ{qc\XO*ůȕ\XO/Ů)ɿT^J~W~DÄƿ"Āä
-Ɯ4(ɿ«Ã/oW-@ɩ"Ʒń-@yx_OX/ǝĩ/ǝĩɻɿ
ɩ"Ʒń-@Ǽįɿ>-ɿǮǙǊȶȑ/ǝĩ*¿%" 
Nu{Vw~Ȃ*T^J~W~Ȃ0ɿŽȹǊ-0ɿŀÿDÞ?Ƀ9ɧ-Nu{V
w~A"ŀÿDǷǁ@,/ɑ,0)@ɿNu{Vw
~A"ŀÿDÄƿ@*)ɿoWɢȞ#),ɿOJyŏ¶<}OVcýǥ
);ȕƯȆ/ºǊƷńDăÐ@*¿%" 
  (ɿNu{Vw~A"ŀÿ/Äƿ-ɡ(ɿȕƯȆ/ľȅƷń<ǮǙǊȶȑ
-ăÐ@*ïDȋƢ>Ų>-"ºȟŋơ<|P¿ƂǦ-=%(ȕƯ
Ȇ/ȕÎ/ł÷Dŝƪ@*Ůơ-¥>,ɿȍƲ,Ĳ)ŀÿȕÎŴ/ȕƯȆ/ºǊ
ƷńDŲ>-@Ůơ*(/ȋƢȡƂ/áȊĿDǘ"*Ȣ@ 
 Ů)ɿŽǢ>0Ų>-½Ɓ,%"Ʈ;@Nu{Vw~A"ŀÿDÄƿ
"Āäɿ{qc\XO/}OVcýǥŴ-ɿɩ"Ʒń-@ǼįɿÊ(ɿ
ǮǙǊȶȑɻ*ŝĒA"Ʈ)@}OVcýǥ-@Nu{Vw~
Ȃ*T^J~W~Ȃ/ȕÎ/ɑDŕšɿ A-=%(ºǊƷń-ġǅȟęA"
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*"ɿǸȲ@-0ɿȕƯȆ+/ŴƮ)ŀÿD¶ŋ(@/DŲ>-@Ļ
ț@ADƋȧ@":-0ɿȕƯȆ0Ȩ¦<ÂŬǦ/ľȅDŀÿ/Þ?Ƀ8
Dȕ,%("/ɿ@0ǏÇ-şǘA"ŀÿDÕǱ-ßÞ@ŀÿ/Þ?Ƀ)
%"/DŲ>-ɿ¢(ÂŬ@Ļț@ 
 7"ɿŀÿȕÎŴ/ľȅƷń<ǮǙǊȶȑŀÿȕÎ<\XO/ēȕ-Ě(ɿ+/=
-ȡəA@40Ņɚ-ÂŬA@4)@Nu{Vw~A"ŀÿ-=@ŀ
ÿȕÎ/ÍƺÐ<ȶȑ/ƨ*ȟƮ/8)Ȩ¦@/)0,ɿ /Ŵ-ȕƯȆ+
/=-(ŀÿDÞ?ɃE#/D¢(ɿNu{Vw~A"ŀÿ/ĳɭDƋȤ
@Ļț@  
 
!b'$ 
1ɾ åǀĨ5ǭųȋƢȣ-=@ĐȄƷń/ȋƢ/¿ƂƜɁ	
ɫčŀÿɊªĐō
ȖǕǟÿë. ET, ŨȈĠĐvol.112, no.224, 2012, p.37-42. 
2ɾ ĕǀƤ5
ŭƾƼĺƼĐʁƾƼĺƼĐ/þǗÑĆȽŸŉ, 1998, 328p. 
3ɾ ÇŞ 1ɾ 
4ɾ ǚĭɚɿŽŻȁȟȓƊƵ, Ȑ, ɹ?ɠ-Ú6ƾƼĺƼǊÍƃ/ȋƢ
=2 SD ơ-=@ȡƂ	
űŽĪǬĐȣǂǯȲūɩno.509, 1998, p.71-75. 
5ɾ Ǥ 4−3ȗ0ɿOJyŏ¶/Òɠũ/\XO"?Ħû*äȣŴɠ/\XO"?Ħû
Dǘ";/)@Ǥ 3−9ȗ*0ŻÍ*"ēɺÙÊȆǅ,@ɿÒɠũɽNu
{Vw~Ȃ−{qc\XO t(27)=0.51ɿn.s.ʂT^J~W~Ȃ−{qc\XO
t(27)=0.45ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=1.03ɿn.sɾ=2äȣŴɠɽN
u{Vw~Ȃ−{qc\XO t(27)=0.13ɿn.sʂT^J~W~Ȃ−{qc\XO
t(27)=0.16ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=1.95ɿn.sɾ-ɡ(Żłġ,
*Dǖȭ" 
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Ǥ 4−3ȗ OJyŏ¶/Òɠũ*Ŵɠ 
 OJyŏ¶ 
{qc\XO ůȕ\XO 
ĦûÒɠũ ĦûäȣŴɠ ĦûÒɠũ ĦûäȣŴɠ 
Nu{Vw~Ȃ 
8.1Òɠ 
(4.5) 
164.1Ǜ 
(37.1) 
10.4Òɠ 
(3.2) 
179.1Ǜ 
(69.5) 
T^J~W~Ȃ 
15.8Òɠ 
(5.7) 
198.7Ǜ 
(43.5) 
21.3Òɠ 
(5.2) 
362.4Ǜ 
(73.7) 
()º/­0ƑƬ®ġ 
 
  Ǥ 4−4ȗ0ɿȺƮ*,@oW/Òɠũ/\XO"?Ħû*äȣŴɠ/\XO"
?ĦûDǘ";/)@Ǥ 3−10 ȗ*0ŻÍ*"ēɺÙÊȆǅ,@ɿÒɠ
ũɽNu{Vw~Ȃ−{qc\XO t(27)=0.28ɿn.sʂT^J~W~Ȃ−{qc
\XO t(27)=0.44ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=0.49ɿn.sɾ=2äȣŴ
ɠɽNu{Vw~Ȃ−{qc\XO t(27)=0.34ɿn.sʂT^J~W~Ȃ−{qc
\XO t(27)=0.47ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=0.42ɿn.sɾ-ɡ(Żł
ġ,*Dǖȭ"  
 
Ǥ 4−4ȗ ȺƮ*,@oW/Òɠũ*äȣŴɠ 
 ȺƮ*,@oW 
{qc\XO ůȕ\XO 
ĦûÒɠũ ĦûäȣŴɠ ĦûÒɠũ ĦûäȣŴɠ 
Nu{Vw~Ȃ 
22.5Òɠ 
(8.3) 
358.4Ǜ 
(89.6) 
46.4Òɠ 
(11.6) 
718.9Ǜ 
(157.4) 
T^J~W~Ȃ 
19.9Òɠ 
(5.9) 
100.2Ǜ 
(46.1) 
24.9Òɠ 
(7.1) 
125.6Ǜ 
(46.6) 
()º/­0ƑƬ®ġ 
 
Ǥ 4−5ȗ0ɿ«Ã/oW/Òɠũ/\XO"?Ħû*äȣŴɠ/\XO"?Ħ
ûDǘ";/)@Ǥ 3−11ȗ*0ŻÍ*"ēɺÙÊȆǅ,@ɿÒɠũɽN
u{Vw~Ȃ−{qc\XO t(27)=0.75ɿn.sʂT^J~W~Ȃ−{qc\XO
t(27)=0.36ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=0.70ɿn.sɾ=2äȣŴɠɽN
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u{Vw~Ȃ−{qc\XO t(27)=0.74ɿn.sʂT^J~W~Ȃ−{qc\XO
t(27)=0.72ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=0.64ɿn.sɾ-ɡ(Żłġ,
*Dǖȭ" 
 
Ǥ 4−5ȗ «Ã/oW/Òɠũ*äȣŴɠ 
 «Ã/oW 
{qc\XO ůȕ\XO 
ĦûÒɠũ ĦûäȣŴɠ ĦûÒɠũ ĦûäȣŴɠ 
Nu{Vw~Ȃ 
13.2Òɠ 
(6.2) 
200.5Ǜ 
(103.8) 
13.8Òɠ 
(4.4) 
288.8Ǜ 
(105.7) 
T^J~W~Ȃ 
59.3Òɠ 
(9.0) 
716.4Ǜ 
(142.9) 
43.8Òɠ 
(20.8) 
951.1Ǜ 
(258.2) 
()º/­0ƑƬ®ġ 
 
Ǥ 4−6ȗ0ɿ}OVcýǥ/Òɠũ/\XO"?Ħû*äȣŴɠ/\XO"
?ĦûDǘ";/)@Ǥ 3−12 ȗ*0ŻÍ*"ēɺÙÊȆǅ,@ɿÒɠ
ũɽNu{Vw~Ȃ−{qc\XO t(27)=0.56ɿn.sʂT^J~W~Ȃ−{qc
\XO t(27)=0.41ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=1.28ɿn.sɾ=2äȣŴ
ɠɽNu{Vw~Ȃ−{qc\XO t(27)=0.95ɿn.sʂT^J~W~Ȃ−{qc
\XO t(27)=0.35ɿn.sʂT^J~W~Ȃ−ůȕ\XO t(26)=1.64ɿn.sɾ-ɡ(Żł
ġ,*Dǖȭ" 
 
Ǥ 4−6ȗ }OVcýǥ/Òɠũ*äȣŴɠ 
 }OVcýǥ 
{qc\XO ůȕ\XO 
ĦûÒɠũ ĦûäȣŴɠ ĦûÒɠũ ĦûäȣŴɠ 
Nu{Vw~Ȃ 
37.5Òɠ 
(11.5) 
1036.4Ǜ 
(308.3) 
31.2Òɠ 
(12.4) 
535.1Ǜ 
(134.6) 
T^J~W~Ȃ 
40.9Òɠ 
(6.9) 
787.9Ǜ 
(147.3) 
29.7Òɠ 
(6.0) 
364.8Ǜ 
(145.5) 
()º/­0ƑƬ®ġ 
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6ɾ ɻɨƾ5\XOǞÃ*vUƶĿ/ɑ Web ŀÿŜǳȕÎ-@ĳɭ	

ŀÿǓȳĐȬvol.20, no.3, 2010, p.249-276. 
7ɾ ¤1ɿH~kzJ~U□×ó	)Ƌǳ"ĀäɿƈȐ;]I~...ƥȕ/³D8
@H~kzJ~U/×ó*Ěǧ	<ɶɖH~kzJ~U-?<×ó0	
µǆÉ	ɡ§("µǆÉʄʃ-&,@ɷſ*0	*%"oW
ƋǳǸƃ/-şǘA" 
8ɾ Nu{Vw~Ȃ/ēɺÙÊȆ 5DĚȵ-ɿ\XO-RjoX*"òũD
ũ"*Bɿ{qc\XO)0ɿĦû 14.8òɽ1ò"?/RjoXcĚ
ȵ*"ūĎũ0 1,409Ďɾ)%"7"ɿůȕ\XOɽ{qc\XO/ɩȣĚ
ȵ*æ/ēɺÙÊȆ-=@;/ɾ)0ɿĦû 10.6òɽ1ò"?/RjoXc
Ěȵ*"ūĎũ0 1,611Ďɾ)%",ɿRjoXc0oWɢȞ
-ūĎÁDɔŐɿ}OVcDýǥ@FmyQVw~-Rj";/ɽV
wcL_cN-=@Ţ¡;ê:@ɾ	*Ēȃɿ/Ɍ/Î¡D 1 ò*(ȣ
ũ"7"ɿıȪŴƮ)ɔŐA"ūĎÁDRjoXcĚȵ*"ūĎ*
(ũ" 
9ɾ ƣ 8ɾ*æƐ/þƬ)ɿT^J~W~Ȃ/ēɺÙÊȆ 5DĚȵ-\XO-Rj
oX*"òũDũ"*Bɿ{qc\XO)0ɿĦû 25.6òɽ1ò"?
/RjoXcĚȵ*"ūĎũ0 202Ďɾ)%"7"ɿůȕ\XOɽ{q
c\XO/ɩȣĚȵ*æ/ēɺÙÊȆ-=@;/ɾ)0ɿĦû 21.2òɽ1ò"
?/RjoXcĚȵ*"ūĎũ0 719Ďɾ)%" 
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5.1 ŽǢŲ>-@* 
5.2 ¡ƌȯ 
5.3 Ǹƃ 
 5.3.1  ȺƮ*,@oW 
 5.3.2  «ÃoW 
5.4 ¡ƌȯ/Ƌȧ*ȅę 
 5.4.1  ȺƮ*,@oW 
 5.4.2  «ÃoW 
5.5 ŽǢ/7*: 
ƣĬƿūƹ 
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5.1 .CPBKGQEI@  
 ŽǢ)0ɿşǘA"ŀÿȕƯȆ-=%(ĉ-Þ?Ƀ7A"DŲ>-@":
-ɿȕƯȆ/oWɢȞƚɦ-@ŀÿ¼Ƽ/¯ɬD¿Ƃ@¸Ǌ-0ɿNu{
Vw~A"ŀÿDÄƿ(@Ź/ȕƯȆ/ŀÿ¼Ƽ+/=,;/)ɿT^J
~W~>ƋǳA@ŀÿDÄƿ(@Āä*0ɿ+/=-ǅ,@*ȱɳDǑ
ǋ>¿Ƃ@ŀÿ¼Ƽ/);ɿƶ-ɿşǘA"ŀÿ-Ě@ǮƆ<ĐȄ/Ʒń*
%"¯ɬDɚȝ(@*>ɿºóĿǑǋ-=@¿ƂDȕºóĿǑǋ0ɿ\X
Oēȕ/ȕƯȆ/ŀÿ¼ƼD¿Ƃ@":/ŕƑ*(Żƿ*A(@1) 
 ŽǕǟ)0ɿŻÍĿ*ªɲĿǖȭAɿŰĵǕǟ)/Äƿēǿą;/*(ɿTecce
/2ƕɎǝsbz2), 3), 4)DÙƳɿǑǋDȡə@Tecce/2ƕɎǝsbz)0ɿºǊƣł*
ĄǊƣł/2&-ŪƼA@ºǊƣł*0ɿɌŁ<ȣǩ,+/=-ɿȨ¦<ÂŬǦ/ľ
ȅDȕ,>ŀÿDÞ?ɃE)@Ʒń)@ºǊƣł0Ǒǋɱĩ/ĂÊ*Ĳ)
ȟęA@ A-Ě(ɿĄǊƣł0ȰŸ<ƣȝ/=-ɿȍ>/Ąɗ-@ŀÿDÞ
?ɃE)@Ʒń)@ĄǊƣł0Ǒǋɱĩ/ƨĞ*Ĳ)ȟęA@Wood, James
0ºǊƣł*ĄǊƣłDȩDȰ9	*ȕƯ)¤ǘ(?ɿÕǱ-ȩDȰ9ɽȥɇ
A(@ūĎDȰ8Þ@ɾ,+Ąɗ-ƣłDè,>ŀÿDÞ?ɃE)@*Ǒǋ
0ŎÅAɿ /ȩDȰ8,>Dľ½(@ɿ@0ɿDȅ(@,
+ºɗ-ƣłDè,>ŀÿDÞ?ɃE)@*0Ǒǋąǈ@ɿ*ȯŲ@5) 
 
5.2 9 
 Ǥ 2Ǣ)ǘ"Ǖǟȯ/$ɿŀÿ¼Ƽ/Ʒń-ɡ@ǕǟȯɽǕǟȯ 2ɿǕǟ
ȯ 6ɿǕǟȯ 7ɾ-Ě(ǑǋȡƂDɒƿ@ /":ɿǕǟȯDǑǋŕƑ/Ŀȹ-
äC(ɿ/¡ƌȯ 2ɿ¡ƌȯ 6ɿ¡ƌȯ 73*Ȓ*ɃE#ɽ¡ƌȯ*Ǖǟ
ȯ/ȯǄâ0ĚĽ(@ɾ 
 
@ 9 2.  ȺƮ*,@oW-(ɿ{qc\XO*ůȕ\XO/Ů/\XO
)ɿNu{Vw~Ȃ)0Ǒǋɱĩ/ĂÊɽƗ/ɱĩɾȟęA@ 
 
@ 9 6.  «Ã/oW-(ɿ{qc\XO)0ɿNu{Vw~Ȃ)0Ǒǋ
ɱĩ/ŎÅɽȶ/ɱĩɾȟęA@ 
 
@ 9 7.  «Ã/oW-(ɿůȕ\XO)0ɿNu{Vw~Ȃ)0Ǒǋɱĩ
/ĂÊɽƗ/ɱĩɾȟęA@ 
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5.3 3 
 R~\Oc{~Y/αǐǑǋ-ĳɭ@*¿%(@": 6)ɿR~\Oc{~Y
αǐȆ 9ɽ18ɾ/b\D¿ƂĚȵ>ɥĄ" /ǸƃɿNu{Vw~Ȃ 11çɿ
T^J~W~Ȃ 10ç*,%"7"ɿibKLrx/Î¡ȏ)ɝǂ-ƔŠƾ"b
\D\XOÕ)ɥĄ"ɽNu{Vw~Ȃ/ůȕ\XO 2ɾŹǵǊ,b\ũD
Ǥ 5−1 ȗ-ǘŽǪ)0ɿŻÍ*"b\-Ě(ɿ3.2.1 )ǘ"Ůơ)ɩȣ"Ǹ
ƃDǘ,ɿ¿ƂĚȵ*@b\ũ0ăC%(@ɿǤ 3−10 ȗɿǤ 3−11 ȗ)ǘ
"Òɠũ<äȣŴɠ/¿Ģ*Żł,ġ0ƾ(, 7) 
 
Ǥ 5−1ȗ ¿ƂĚȵ*"b\ũ 
 {qc\XO ůȕ\XO 
Nu{Vw~Ȃ 11 9 
T^J~W~Ȃ 10 10 
ȣ 21 19 
 
5.3.1 ="IJQ[cW 
 Ǥ 5−2 ȗ0ɿȺƮ*,@oW-@Ǒǋɱĩ/\XO"?/ĦûDǘ(@
Nu{Vw~Ȃ0ɿ\XO*;-ɿǑǋɱĩĂÊ@*ɽƗ/ɱĩ)@*ɾ
ǖȭA"ɽ{qc\XO t(10)=7.04, p<.01ɾʂůȕ\XO t(8)=15.65, p<.01ɾĚ(ɿ
T^J~W~Ȃ0ɿ{qc\XO)0ɿǑǋɱĩ/ăÐǖȭA,%"ɽt(9)=1.92, 
n.sɾ )ɿȂɠġ-ɡ@ tƋĒDȕ%"*BɿNu{Vw~Ȃ*/Żłġǖȭ
A"ɽt(19)=6.97, p<.01ɾ>ɿT^J~W~Ȃ0{qc\XO)0ɿNu{
Vw~Ȃ-Ɯ4(ɿǑǋɱĩŎÅA@°è-@*Ȣ@ůȕ\XO)0ɿǑǋɱ
ĩ/ŎÅɽȶ/ɱĩ)@*ɾǖȭA"ɽt(9)=9.23, p<.01ɾ 
 
Ǥ 5−2ȗ ȺƮ*,@oW-@Ǒǋɱĩ 
 
ȺƮ*,@oW  
{qc\XO ůȕ\XO 
Nu{Vw~Ȃ +6.36òʀ¿  (8.99) +4.27òʀ¿  (0.67) 
T^J~W~Ȃ -0.74òʀ¿  (1.49) -5.64òʀ¿  (3.73) 
()º/­0ƑƬ®ġ 
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5.3.2 L[cW 
 Ǥ 5−3 ȗ0ɿ«Ã/oW-@Ǒǋɱĩ/\XO"?/ĦûDǘ(@Nu
{Vw~Ȃ0ɿ{qc\XO)0Ǒǋɱĩ/ŎÅɽȶ/ɱĩ)@*ɾɿůȕ\XO
)0Ǒǋɱĩ/ĂÊɽƗ/ɱĩ)@*ɾǖȭA"ɽ{qc\XO t(10)=6.34, 
p<.01ʂůȕ\XO t(8)=16.36, p<.01ɾŮ)ɿT^J~W~Ȃ0ɿ{qc\XO)0
Ǒǋ/ĂÊɿůȕ\XO)0Ǒǋ/ŎÅǖȭA"ɽ{qc\XO t(9)=1.90, p<.01ʂů
ȕ\XO t(9)=16.36, p<.10ɾ 
 
Ǥ 5−3ȗ «Ã/oW-@Ǒǋɱĩ 
 
«Ã/oW  
{qc\XO ůȕ\XO 
Nu{Vw~Ȃ -3.71òʀ¿  (2.12) +2.04òʀ¿  (0.14) 
T^J~W~Ȃ +6.75òʀ¿ (11.32) -1.02òʀ¿  (2.89) 
()º/­0ƑƬ®ġ 
 
5.4 9L8I4 
5.4.1 ="IJQ[cW 
 ȺƮ*,@oW-&(ɿ¡ƌȯ 2 -(ɿ{qc\XO*ůȕ\XO/Ů
/\XO)ɿNu{Vw~Ȃ)0Ǒǋɱĩ/ĂÊɽƗ/ɱĩɾȟęA@*" 
 Ǹƃ>ɿ¡ƌȯ 2/Ɋ?ɿNu{Vw~Ȃ0\XO*;-ǑǋɱĩĂÊ"
,C$ɿNu{Vw~Ȃ0ɿȺƮ*,@oW-(ɿŮ/\XO)Ȩ¦<ÂŬ
Ǧ/ľȅDŀÿ/Þ?Ƀ8DȕºǊƣł/Ʒń-@*ŝĒA@>ɿ
¡ƌȯ 20śŐA@ 
 
5.4.2 L[cW 
 «Ã/oW-&(ɿ¡ƌȯ 6 -(ɿ{qc\XO)0ɿNu{Vw~Ȃ
)0Ǒǋɱĩ/ŎÅɽȶ/ɱĩɾȟęA@*"7"ɿ¡ƌȯ 7 -(ɿůȕ
\XO)0ɿNu{Vw~Ȃ)0Ǒǋɱĩ/ĂÊɽƗ/ɱĩɾȟęA@*" 
 Ǹƃ>ɿNu{Vw~Ȃ0ɿ{qc\XO)0ɿ¡ƌȯ 6 /Ɋ?ǑǋɱĩŎ
ÅA",C$ɿNu{Vw~A"ŀÿDÄƿ@*)ɿ{qc\XO)0ɿ
«Ã/oW)şǘA"ŀÿ0ľȅDCÕǱ-Þ?Ƀ7A(@*ŝĒA@
Ůɿůȕ\XO)0ɿ¡ƌȯ 7 /Ɋ?ɿNu{Vw~Ȃ/ǑǋɱĩĂÊ",
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C$ɿůȕ\XO)0ɿNu{Vw~A"ŀÿDǷ"«ÃoW/ŀÿ¼Ƽ0Ȩ¦<
ÂŬǦ/ľȅDŀÿ/Þ?Ƀ8)@*ŝĒA@A>DȾ7@*ɿ«Ã/o
W/ɢȞ-ɡ(ɿ{qc\XODĚȵ-"¡ƌȯ 6 =2ůȕ\XODĚȵ-
"¡ƌȯ 70śŐA@ 
 
5.5 .LMIN 
 Ȏ-ɿºóĿǑǋ0ȱɳțƝ<şǘA@ŀÿ,+/ŀÿ¼Ƽ/Ʒń-ŦŃ)?ɿ
\XOēȕ/ȕƯȆ/ŀÿ¼Ƽ-@ȭǓǊƷńDȣɜ@":/ŕƑ*(Żƿ)
@*ȢCA(@ŽǕǟ)0ɿºóĿǑǋ/ĿȹDÄƿɿ1ɾNu{Vw~-=%
(ƏɋÐA"ŀÿDȺƮ-«Ã/oW3FOZX"Āä*ɿ2ɾT^J~W~/Ƌ
ǳǸƃȞoWDȺƮ-(«Ã/oW3FOZX"Āä)0ɿ A!AȕƯȆ-
=@ŀÿ¼Ƽ+/=-ȕCAɿ+/=-ǅ,@-&(ƋȤ" 
  /Ǹƃɿůȕ\XO/ȺƮ*,@oW=2«Ã/oWɿ{qc\XO/ȺƮ
*,@oW-(0ɿNu{Vw~Ȃ0ºǊƣł/Ʒń-@*ŝĒA"ƶ-ɿ
«Ã/oW-ɡ(0ɿȂ/ɠ)ÙƳ(@ºĖ-&(ŽȹǊ,ɑ0,0
)@ɿůȕ\XO)0ɿNu{Vw~Ȃ/8ºǊƣł)?ɿT^J~
W~Ȃ0ĄǊƣł)@*ŝĒA">ɿNu{Vw~A"ŀÿDǷǁ
@*)ɿȨ¦<ÂŬǦ/ľȅDŀÿ/Þ?Ƀ8ȕCA@*-,%"*Ȣ@ 
 ŽǢ)0ɿNu{Vw~A"ŀÿDÄƿ@*-&(Ɛ,ȝƮ>ƋȤDȕ
)/ɿŀÿ¼Ƽ/ɑ/8-ǐǋ(@ /":ɿ/ŴƮ)0ɿŀÿȕÎ /
;/DÏœ"ȴȲ0ȕ*½Ɓ,A-&(0ɿǤ 4 Ǣ/Ǹƃ*¢(ɿƋ
Ȥ@Ļț@ 
 
!b'$ 
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7ɾ Ǥ 5−4ȗ0ɿȺƮ*,@oW/Òɠũ/\XO"?Ħû*äȣŴɠ/\XO"
?ĦûDǘ";/)@Ǥ 310 ȗ*0ŻÍ*"ēɺÙÊȆǅ,@ɿÒɠ
ũɽNu{Vw~Ȃ{qc\XO t(24)=1.43ɿn.s.ʂNu{Vw~Ȃůȕ\X
O t(22)=1.14ɿn.s.ʂT^J~W~Ȃ{qc\XO t(23)=1.66ɿn.s.ʂT^J~
W~Ȃůȕ\XO t(23)=1.29ɿn.s.ɾ=2äȣŴɠɽNu{Vw~Ȃ{qc\
XO t(24)=1.58ɿn.s.ʂNu{Vw~Ȃůȕ\XO t(22)=1.16ɿn.s.ʂT^J~W
~Ȃ{qc\XO t(23)=0.50ɿn.s.ʂT^J~W~Ȃůȕ\XO t(23)=1.33ɿn.s.ɾ
-ɡ(Żłġ,*Dǖȭ" 
 
Ǥ 5−4ȗ ȺƮ*,@oW/Òɠũ*Ŵɠ 
 
ȺƮ*,@oW  
{qc\XO ůȕ\XO 
ĦûÒɠũ ĦûäȣŴɠ ĦûÒɠũ ĦûäȣŴɠ 
Nu{Vw~Ȃ 
24.5 
(9.3) 
365.5Ǜ 
(87.4) 
48.0 
(10.1) 
725.1Ǜ 
(163.2) 
T^J~W~Ȃ 
22.0 
(6.5) 
100.0Ǜ 
(46.3) 
24.0 
(6.7) 
123.0Ǜ 
(46.4) 
()º/­0ƑƬ®ġ 
 
 Ǥ 5−5ȗ0ɿ«Ã/oW/Òɠũ/\XO"?Ħû*äȣŴɠ/\XO"?Ħ
ûDǘ";/)@Ǥ 311ȗ*0ŻÍ*"ēɺÙÊȆǅ,@ɿÒɠũɽN
u{Vw~Ȃ{qc\XO t(24)=1.66ɿn.s.ʂNu{Vw~Ȃůȕ\XO
t(22)=0.78ɿn.s.ʂT^J~W~Ȃ{qc\XO t(23)=0.50ɿn.s.ʂT^J~W~
Ȃůȕ\XO t(23)=0.35ɿn.s.ɾ=2äȣŴɠɽNu{Vw~Ȃ{qc\XO
t(24)=1.38ɿn.s.ʂNu{Vw~Ȃůȕ\XO t(22)=1.66ɿn.s.ʂT^J~W~Ȃ
{qc\XO t(23)=0.79ɿn.s.ʂT^J~W~Ȃůȕ\XO t(23)=0.75ɿn.s.ɾ-
ɡ(Żłġ,*Dǖȭ" 
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Ǥ 5−5ȗ «Ã/oW/Òɠũ*Ŵɠ 
 
«Ã/oW  
{qc\XO ůȕ\XO 
ĦûÒɠũ ĦûäȣŴɠ ĦûÒɠũ ĦûäȣŴɠ 
Nu{Vw~Ȃ 
15.5 
(5.2) 
209.0Ǜ 
(112.5) 
14.5 
(4.8) 
296.0Ǜ 
(104.8) 
T^J~W~Ȃ 
59.5 
(9.2) 
717.0Ǜ 
(154.6) 
40.8 
(19.7) 
952.3Ǜ 
(266.7) 
()º/­0ƑƬ®ġ 
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/ 6. 3; 
 
 
 
 
 
 
 
 
6.1 Nu{Vw~A"ŀÿ/Äƿ 
6.2 ŀÿȕÎǕǟ-@ƾƼŕƑ/Äƿ 
6.3 ŽǕǟ/Åǰ*Ķ/ȱɳ 
ƣĬƿūƹ 
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6.1 T\_cV]aFRHL	' 
 ŽǕǟ)0ɿNu{Vw~DƶĒ/ɳ-ɡ(ɿȷ"R~aOXc/;*ɿ
Web /ąƐ,ŀÿƫ>Þ?½A"aNXc<ǂ±ɿÎǂɿ[VtzrbGFɿl
|P,+/R~a~`Ȩ¦ɔŐɘÁA(@;/	*Ēȃ" /)ɿȋƢ
*ǑǋDÄƿ@*-=%(ɿNu{Vw~A"ŀÿDÄƿ"ŀÿȕÎ-@
ȕƯȆ/ºǊƷń-&(ƋȤ("ŽǕǟ/ȉŶ-0ɿķƁ>ŕšA("ɿ
ŀÿɎą-=@ŀÿȕÎ/õɪŀÿ/ɫčÐ< Web /ǈɐ-=%(ɿğƧÆ,;/*
,%(@*ïɳ%"ŀÿɎą/ƽā)ȕŜǳȕÎ)0ɿŜǳĚȵ*,@
ŀÿą":-Ļț,ŀÿDŜ½*½Ɓ,#),ɿ A-%(ɿȕƯ
Ȇ/ľȅƷń@ɿǮǙǊȶȑɻ,@,+/ïɳŕšA("ƾƼĺƼ
Đ¿ɛ)0ɿĐȄ/Āɬ)0ɒĩ,Xc{X%"ŮĐȄÍƺ0è@*/ÿë;
@ 1)ɿŰĵ/ǓȜ>;ɿŀÿɎą/ƽā-@ŀÿȕÎ)0ɿȕƯȆ3/
ȶȑɎĆ,":-Ɛ,ïɳDĬȺ(@*ŝƪA@>ɿȕƯȆ
3/Xc{X0ɒĩ,ǫöDȻ(?ɿĐȄÍƺD(@*Ȣ@ 
  )ɿŽǕǟ)0ɿNu{Vw~A"ŀÿDşǘ"ĀäɿT^J~W~-=
%(ĸ>A@ŀÿDÄƿ"Āä-Ɯ4(ɿA>/ƷńŤðA@/*ȟƮ
>ǕǟȯɽǤ 2 ǢɾDǡ((Ƌȧ@**"A>/ǕǟȯDƋȧ@/-
"%(ɿľȅƷń*ǮǙǊȶȑDȋƢ>ɿŀÿ¼Ƽ/ƷńDǑǋ>Ų>-@*
áȊ)%"":ɿȋƢȡƂɽǤ 4Ǣɾ=2ǑǋȡƂɽǤ 5ǢɾDȕ%"ãǢ)0ɿ
ǕǟȯDƋȧ@":ɿǢ*-¡ƌȯɽǤ 4Ǣʁ¡ƌȯ 1ɿ¡ƌȯ 3ɿ¡ƌȯ
4ɿ¡ƌȯ 5ɿ¡ƌȯ 8ɿ¡ƌȯ 9ɿ¡ƌȯ 10ʂǤ 5 Ǣʁ¡ƌȯ 2ɿ¡ƌȯ 6ɿ
¡ƌȯ 7ɾDǡ((Ƌȧ")0ɿǤ 4Ǣ=2Ǥ 5Ǣ/ǸƃDǹä")ɿǕ
ǟȯDƋȧɿ /ĶɿȕƯȆ/ºǊƷń-ɡ@ǸȲDɇ4@ 
 7ɿOJyŏ¶*ȺƮ*,@oW/ɢȞɿ«Ã/oW/ɢȞɿ}OVcýǥ
/ȕÎƛ-ɿNu{Vw~A"ŀÿDÄƿ"Āä*T^J~W~DÄƿ"Āä
/ɿȕƯȆ/ºǊƷń/ɑɽȂɠġɾ-ǐǋ"Ǖǟȯ 1>Ǖǟȯ 8DƋȧ@ 
 
+-9 1.@ OJyŏ¶-(ɿNu{Vw~A"ŀÿDÄƿ"Āäɿ{qc
\XO*ůȕ\XO/Ů)ɿT^J~W~DÄƿ"Āä-Ɯ4(ɿȕ
ƯȆ0ɩ"Ʒń-@yx_OX/ǝĩ0ɻɿÜĚ-ɿɩ"Ʒ
ń-@Ǽį0,@7"ɿǮǙǊȶȑ,@ 
 
 Ǥ 4 Ǣ/¡ƌȯ 1 /ƋȧǸƃ)0ɿA/\XO-(;ɩ"Ʒń-@
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yx_OX/ǝĩ-&(0Żłġ,%"7"ɿȯ-Ü(ɿ{qc\XO)
0ɿNu{Vw~A"ŀÿDÄƿ"Āäɿɩ"Ʒń-@Ǽįɻ**ɿ
ǮǙǊȶȑ/ǝĩ;ɻ*ŝĒA"Ůɿůȕ\XO)0ɿȯɊ?-ɿɩ
"Ʒń-@Ǽį**ɿǮǙǊȶȑ/ǝĩ;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õ 1 ĮĒéĴĺ7QVY<RXćĺCĻID0005Ļĺĉ«Ŀ1LY=ĽĂĔ 2,976Ļ 
 
 
õ 2 ĮĒéĴĺ7QVY<RXćĺCĻID0021Ļĺĉ«Ŀ1LY=ĽĂĔ 3,279Ļ 
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õ 3 ĮĒéĴĺ7QVY<RXćĺCĻID0022Ļĺĉ«Ŀ1LY=ĽĂĔ 1,957Ļ 
õ 4 ĮĒéĴĺ7QVY<RXćĺCĻID0031Ļĺĉ«Ŀ1LY=ĽĂĔ 21,494Ļ 
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õ 5 ĮĒéĴĺ7QVY<RXćĺCĻID0044Ļĺĉ«Ŀ1LY=ĽĂĔ 3,892Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 6 ĮĒéĴĺ7QVY<RXćĺCĻID0048Ļĺĉ«Ŀ4LY=ĽĂĔ 13,670Ļ 
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 d\ ï!"Ľ;YC5X=Xć!ĸ}ĊĺDĻ +.VMYGA>8_!Ď~ĺĠ¾ 9Ļ
ĮĒLY=!éĴ7PKCP.	 
 
 
 
 
 
 
 
 
 
 
 
 
õ 7 ĮĒéĴĺ;YC5X=XćĺDĻID0003Ļĺĉ«Ŀ3LY=ĽĂĔ 6,430Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 8 ĮĒéĴĺ;YC5X=XćĺDĻID0017Ļĺĉ«Ŀ1LY=ĽĂĔ 1,423Ļ 
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õ 9 ĮĒéĴĺ;YC5X=XćĺDĻID0019Ļĺĉ«Ŀ1LY=ĽĂĔ 4,167Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 10 ĮĒéĴĺ;YC5X=XćĺDĻID0041Ļĺĉ«Ŀ1LY=ĽĂĔ 151Ļ 
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õ 11 ĮĒéĴĺ;YC5X=XćĺDĻID0085Ļĺĉ«Ŀ1LY=ĽĂĔ 1,550Ļ 
 
 
 
 
 
 
 
 
 
 
 
õ 12 ĮĒéĴĺ;YC5X=XćĺDĻID0120Ļĺĉ«Ŀ1LY=ĽĂĔ 6,231Ļ 
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õ 13 ĮĒéĴĺ;YC5X=XćĺDĻID0127Ļĺĉ«Ŀ1LY=ĽĂĔ 2,447Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 14 ĮĒéĴĺ;YC5X=XćĺDĻID0129Ļĺĉ«Ŀ1LY=ĽĂĔ 1,255Ļ 
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õ 15 ĮĒéĴĺ;YC5X=XćĺDĻID0152Ļĺĉ«Ŀ1LY=ĽĂĔ 4,045Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 16 ĮĒéĴĺ;YC5X=XćĺDĻID0158Ļĺĉ«Ŀ1LY=ĽĂĔ 1,034Ļ 
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 d\ ï!"Ľ7QVY<RXć!ĸ}ĊĺEĻ +.ÂĎA>8_!Ď~ĺĠ¾ 11ĻĮĒ
LY=!éĴ7PKCP.	 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 17 ĮĒéĴĺ7QVY<RXćĺEĻID0003Ļĺĉ«Ŀ1LY=ĽĂĔ 2,883Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 18 ĮĒéĴĺ7QVY<RXćĺEĻID0015Ļĺĉ«Ŀ2LY=ĽĂĔ 8,925Ļ 
 
 
 
 
 
 
Ġ¾ 12 
 37 
 
 
 
 
 
 
 
 
 
 
 
 
õ 19 ĮĒéĴĺ7QVY<RXćĺEĻID0023Ļĺĉ«Ŀ2LY=ĽĂĔ 2,201Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 20 ĮĒéĴĺ7QVY<RXćĺEĻID0029Ļĺĉ«Ŀ2LY=ĽĂĔ 10,475Ļ 
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õ 21 ĮĒéĴĺ7QVY<RXćĺEĻID0030Ļĺĉ«Ŀ1LY=ĽĂĔ 4,073Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 22 ĮĒéĴĺ7QVY<RXćĺEĻID0042Ļĺĉ«Ŀ1LY=ĽĂĔ 2,662Ļ 
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õ 23 ĮĒéĴĺ7QVY<RXćĺEĻID0044Ļĺĉ«Ŀ1LY=ĽĂĔ 3,655Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 24 ĮĒéĴĺ7QVY<RXćĺEĻID0049Ļĺĉ«Ŀ1LY=ĽĂĔ 1,041Ļ 
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õ 25 ĮĒéĴĺ7QVY<RXćĺEĻID0055Ļĺĉ«Ŀ1LY=ĽĂĔ 5,172Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 26 ĮĒéĴĺ7QVY<RXćĺEĻID0066Ļĺĉ«Ŀ2LY=ĽĂĔ 8,365Ļ 
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õ 27 ĮĒéĴĺ7QVY<RXćĺEĻID0072Ļĺĉ«Ŀ1LY=ĽĂĔ 3,909Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 28 ĮĒéĴĺ7QVY<RXćĺEĻID0080Ļĺĉ«Ŀ3LY=ĽĂĔ 15,078Ļ 
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õ 29 ĮĒéĴĺ7QVY<RXćĺEĻID0083Ļĺĉ«Ŀ1LY=ĽĂĔ 4,523Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 30 ĮĒéĴĺ7QVY<RXćĺEĻID0089Ļĺĉ«Ŀ1LY=ĽĂĔ 2,395Ļ 
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õ 31 ĮĒéĴĺ7QVY<RXćĺEĻID0098Ļĺĉ«Ŀ3LY=ĽĂĔ 11,781Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 32 ĮĒéĴĺ7QVY<RXćĺEĻID0099Ļĺĉ«Ŀ1LY=ĽĂĔ 1,049Ļ 
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õ 33 ĮĒéĴĺ7QVY<RXćĺEĻID0101Ļĺĉ«Ŀ1LY=ĽĂĔ 12,217Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 34 ĮĒéĴĺ7QVY<RXćĺEĻID0112Ļĺĉ«Ŀ1LY=ĽĂĔ 4,305Ļ 
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õ 35 ĮĒéĴĺ7QVY<RXćĺEĻID0120Ļĺĉ«Ŀ2LY=ĽĂĔ 7,297Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 36 ĮĒéĴĺ7QVY<RXćĺEĻID0124Ļĺĉ«Ŀ3LY=ĽĂĔ 13,164Ļ 
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 d\ ï!"Ľ;YC5X=Xć!ĸ}ĊĺFĻ +.ÂĎA>8_!Ď~.	 
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 d\ ï!"Ľ;YC5X=Xć!ĸ}ĊĺFĻ +.ÂĎA>8_!Ď~ĺĠ¾ 13ĻĮĒ
LY=!éĴ7PKCP.	 
 
 
 
 
 
 
 
 
 
 
 
 
õ 37 ĮĒéĴĺ;YC5X=XćĺFĻID0003Ļĺĉ«Ŀ1LY=ĽĂĔ 1,994Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 38 ĮĒéĴĺ;YC5X=XćĺFĻID0019Ļĺĉ«Ŀ1LY=ĽĂĔ 1,134Ļ 
 
 
 
 
 
 
 
Ġ¾ 14 
 55 
 
 
 
 
 
 
 
 
 
 
 
õ 39 ĮĒéĴĺ;YC5X=XćĺFĻID0023Ļĺĉ«Ŀ1LY=ĽĂĔ 3,657Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 40 ĮĒéĴĺ;YC5X=XćĺFĻID0038Ļĺĉ«Ŀ1LY=ĽĂĔ 20,088Ļ 
 
 
 
 
 
 
 
 
 
 
Ġ¾ 14 
 56 
 
 
 
 
 
 
 
 
 
 
 
õ 41 ĮĒéĴĺ;YC5X=XćĺFĻID0072Ļĺĉ«Ŀ1LY=ĽĂĔ 13,081Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 42 ĮĒéĴĺ;YC5X=XćĺFĻID0074Ļĺĉ«Ŀ1LY=ĽĂĔ 3,230Ļ 
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õ 43 ĮĒéĴĺ;YC5X=XćĺFĻID0079Ļĺĉ«Ŀ1LY=ĽĂĔ 2,374Ļ 
 
 
 
 
 
 
 
 
 
 
 
õ 44 ĮĒéĴĺ;YC5X=XćĺFĻID0119Ļĺĉ«Ŀ1LY=ĽĂĔ 65,046Ļ 
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õ 45 ĮĒéĴĺ;YC5X=XćĺFĻID0137Ļĺĉ«Ŀ1LY=ĽĂĔ 1,292Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
õ 46 ĮĒéĴĺ;YC5X=XćĺFĻID0161Ļĺĉ«Ŀ1LY=ĽĂĔ 4,067Ļ 
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õ 47 ĮĒéĴĺ;YC5X=XćĺFĻID0171Ļĺĉ«Ŀ1LY=ĽĂĔ 5,157Ļ 
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 õ 4 ôĺċÞēÌĻ!7QVY<RXć;YC5X=Xć!Úģ"ĽćÙĺ7QVY<RXćĽ
;YC5X=XćĻ Ď~ĺ85T²nĽġà.LY=ĺP1ĻĽkx!LY=ĺP2ĻĻ . α
ÞÈä βÞÈäĽβľα!¢l0Ü(ĽÚģ	d\"Ľ!Å!ĸ}Ċ!º .	  
 dį!õ 48,õ 55_!Ģα" αÞÈäĽβ" βÞÈäĽβľα" βľα0ï
-Ľ2XBY>:2dį"Ď~0ï.	 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 48 ċÞēÌ!´Ó .ĸ}Ċ!t ĺ85T²nĿVMYGA>8Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 49 ċÞēÌ!´Ó .ĸ}Ċ!t ĺ85T²nĿÂĎA>8Ļ 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
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õ 50 ċÞēÌ!´Ó .ĸ}Ċ!t ĺġà.LY=ĿVMYGA>8Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 51 ċÞēÌ!´Ó .ĸ}Ċ!t ĺġà.LY=ĿÂĎA>8Ļ 
 
 
 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
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õ 52 ċÞēÌ!´Ó .ĸ}Ċ!t ĺkx!LY=ĿVMYGA>8Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 53 ċÞēÌ!´Ó .ĸ}Ċ!t ĺkx!LY=ĿÂĎA>8Ļ 
 
 
 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
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õ 54 ċÞēÌ!´Ó .ĸ}Ċ!t ĺWY8<YGöĿVMYGA>8Ļ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
õ 55 ċÞēÌ!´Ó .ĸ}Ċ!t ĺWY8<YGöĿÂĎA>8Ļ 
` 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
凡例
実験群
対照群
7QVY<RXć 
;YC5X=Xć 
